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Reliable Direct Sources the World Over 


FOR 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

Divi DIVI 

CUTCH 

QUEBRACHO 

SUMAC— LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


The OLSON SALES AGENCY 


Smport + Export 
20 BROAD STREET NEAR WALL STREET) NEW YORK 5, N. Y. 


Cable Address: Telephones : 


‘ > 0226 
“COROSAGE DIGBY 4-555 





Almost a century ago—1866—we developed 
the first Gargoyle product for tanners...a 
harness oil made from petroleum. Since then we 
have worked hand in hand with tanners to 

help them make good leather. 


Today we offer you our research facilities...the <SOCOMY-VACUUM 
services of leather chemists and of field technicians 
who are specialists in leather oils and their 
correct application ...our line of Gargoyle leather 
oils, greases and specialties, all made under the 
most exacting standards to assure top quality. 


QUALITY 
Our 86 years’ experience, technical facilities 
and products can help improve your position. AND SERVICE 
Give us a call. SINCE 1866 


SOCONY-VACUUM Oil CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. ¥. 


GARGOYLE 
and GREASES 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


1 Offices: 500 Fifth Avenue, New York, N. Y. 
Operating Plant at Erie, Pa. 
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MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


NASHVILLE 9, TENNESSEE 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 
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To bring out the best in your leather... 


Specify Cyanamid Tanning Specialties 


TANAK MRX is the modern tanning agent for in- 
creasing the desirable properties of today’s leathers. 
Setter “break,’”’ fuller flanks and bellies, increased 
tightness of grain, and increased weight will be evi- 
dent with its use. It is applicable to both colored and 
white leathers. For ‘‘whites,’’ maximum penetration is 
achieved, permitting deep buffing if desired. Increase 
the cutting value of your leather by use of TANAK MRX. 


Other performance-proved Cyanamid Tanning Specialties include: 


CUTRILIN’ Bates pancreatic ‘‘bates of choice’ 


in the tanning industry 
TWECOTAN® Tanning Extracts* blends to meet specific tanning requirements 
DYEWOODS and Extracts* a full line for every important need 

TANAK®™ Synthetic Tanning Agent ideal for ir 


improving the quality of leather during both 
chrome and vegetable tanning 


BETASOL" OT Wetting Agent... most powerful wettir 


g agent available for tanning 


taff help you make tests 


? 
AMERICAN Cyanamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION 


D Rockefeller Plaza, New York 20, N. Y. 
n Canada: North American Cyanamid Limited, Toronto and Montreal 


*Made by Taylor White Extracting Company —Cyanamid sole distributors. 





ARKO FAT LIQUOKS 


FORMULATED FOR PERFECT 
TAKE-LP AND NOURISHMENT 


ARKO FAT LIQUOR L M:—FEspecially made for horsehide, 
cow sides glove and garment 
leather. Excellent for goatskin 
glove and garment 


ARKO FAT LIQUOR L C:—A superior oil for deer, pig, cape 
and cabretta glove leather 

ARKO FAT LIQUOR C B:—Processed sulfonated cod oil for 
vegetable leathers 


ARKO FAT LIQUOR D:—For very fine suede leathers where 


dryness, nourishment and stretch 
are required 


Information, samples ond demonstration upon request 


\ewark, \. J. 


Manufacturers of Industrial Chemicals 
for over 45 years 





"he miculs you hive by 


TO BRING YOU 


THE BEST IN 


FAT LIQUORS 


The high quality of AcipoLene N* stems directly 
from the Newfoundland tanked cod oil which is its prin- 
cipal ingredient. This leader in the full line of Martin 
Dennis fat liquors gives excellent nourishment either 
alone or in combination with other oils. Suitable for use 
on both chrome and vegetable leathers, it will carry into 
the leather up to an equal amount of raw oil. 

Your Martin Dennis salesman is headquarters for 
every type of fat liquor and for five types of TANOLIN*. 
Consult him also about the various alkali chemicals made 
by Martin DENNIS parent concern, DIAMOND ALKALI Co. 


DIAMOND 


CHEMICALS FOR THE LEATHER INDUSTR (() 


MARTIN DENNIS COMPANY, A DIVISION OF 
DIAMOND ALKALI COMPANY... CLEVELAND 14, OHIO 
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SYNEKTAN 0-230 FAT LIQUOR L-90B 


For White Leather At Reasonable Cost 
White Leather In Sheep, Goat, Calf Or Sides 
White Tan In Combination With Chrome 
White Nubuck, White Suede 
White Bleached Chrome Stock 
White Extract Type Of Leather 


FUNGIZYME BATES 
AS — BS — CS 


Pancreatic bating salts cf standard, 


controlled quality 
SULPHONATED OILS (Various Bases) 


MONOPOLE OIL (For Finishing 


SAMPLES AND INFORMATION UPON REQUEST. 
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and 


suede leather 


On any of your coloring problems our Technical Laboratory will be glad to coop- 
erate with you in selecting the correct dyestuffs and proper method of application. 


e35°HUDSON STREET, NEW YORK 14, NEW YORK 


BOSTON e CHARLOTTE © CHICAGO © PHILADELPHIA © PROVIDENCE # SAN FRANCISCO 
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Natural Dyewood Products 


Logwood 


Fustic + Hypernic « Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestuffs, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


285 MADISON AVENUE NEW YORK 17, N. Y. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 
Branch Offices: 

BELLEVILLE, N. J. DANVERS, MASS. 
CHICAGO, ILL. PHILADELPHIA, PA. 
TORONTO, CANADA 
MONTREAL, CANADA 





SOLVAY 
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SSCA Eh a: 


Improves the Quality of 
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Your Leathers | ... by penetrating the leather 


rapidly—raising the pH uniformly 


throughout the thickness of 
te 
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... by maintaining 


the grain. 
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... by improving 
dyeing 


characteristics. 





Specify SOLVAY AMMONIUM BICARBONATE for quality leathers! 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 
@ CLEANSING SODA XX Alkalies Ss Chemicals =—___—— 


Other Products 
for Tanners oolV4, 


BRANCH SALES OFFICES: 
Boston + Charlotte + Ct 


Since /88/ it + Houstos 


Philadelphia - Pit 


@ SNOWFLAKE* CRYSTALS cago + Cincinnath e Cleveland 
Fre 1 + New Orleans e New York 


sburgh «+ St. Louis e Syracuse 





Ot ey 


MANUFACTURERS 
LIQUID 
QUEBRACHO 

EXTRACTS DIVI-DIVI 


FACTORY VALONIA 
Staten Island, N. Y. ETC. 


IMPORTERS 
MYRABOLAMS 
WATTLE BARK 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 
San Francisco - London, Canada - Boston 


Havana, Cuba - Mexico 


"SUPREMO" 
BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


em- 
{ msurf ne a 
tnut Extract 


2. Why is Mead Chestnut Extract pre- 
ferred over other tanning agents? 


uperior tanning 
largest producer 
ble tanning extracts. Repeated experi- 

ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 


with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


{ Chestnut Extract 


©. There are no hidden costs. When you 

use Mead Chestnut Extract, no tme- and 
money-consuming preparation ts required 

Ask about Mead Cold Soluble Chest- 

nut Extract for retanned leathers. And—for 


more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 


pounds of plump leather per unit of tannin 
than any other tar ‘g material 


Vegetable Tan Yard Vield 
Tannin white weight basis) 
Chestnut Wood Extract 6? 
Tanning Material A 61 
Tanning Material B 63 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings. 
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Better Leathers at Lower Cost ... 


It’s Easy With Linco Products 


Do you believe the maintaining of leather 

LINCO PRODUCTS ff so, highest quality 

e ost are necessary. 

PANCREATIC BATES To accomplish this, no single improvemen 

FILLERS 

SOLE LEATHER FINISHES right direction might. Better yields is a very 
TANNER'S LIME 

AND CHEMICALS We invite your inquiries and permission to 


stter yields with LINCO PRODUCTS. 


L. H. LINCOLN « SON, ::.. 


MANUFACTURERS AND DISTRIBUTORS OF TANNING MATERIALS 
CONSULTANTS ON TANNING PROBLEMS 





ay For controlled action in Bating... 
j 3S) 


iim OROPON 


Original and standard synthetic bate, 
Oropon combines the action of a 
proteolytic enzyme with that of a 

deliming salt. It is uniform 
and sanitary and provides the 
tanner with a clean, 
standardized material whose 
action is automatically 
controlled. It is available 

in various grades to suit 

the many different 


types of leathers. 


Full technical data 


on request. 


CHEMICALS FOR INDUSTRY 


Ornoron is a trademark, Reg 
U.S. Pat. Off. and in principal 


ROnHM =& HAAS foreign countries 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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6 yous of specialized experience 
work for you. . . profitably 


© For over half a century, ATLAS has 
ATLAS 


Suaranteed OILS 


© NEATSFOOT OILS 


through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 
© SULPHONATED 


NEATSFOOT OILS research, plus many years of practical 
© SPLIT OILS experience in the production of 


© MOELLONS, and many consistently high-quality, guaranteed 
specialty Products 


been a leader in the production of 


Quality Oils for the Tanning Industry, 


oils is your assurance of uniformity 

to meet definite specifications. Give 
your leathers the “quality look" 

with ATLAS Oils. 


ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry | 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 
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What Nooker Sodium Sulthvdrate 


does lor the Leather vou make... 


SOLE LEATHER—With Hooker Sodium Sulfhydrate, 
you can increase sulfide strength of the unhairing solution 
just as desired, and still keep alkalinity low. This means 
easy unhairing in limited time. Hides are ready when 
desired —without loss of hide substance from long im- 
mersion. Results: a minimum of swelling . . . greater yield 
of tight, solid, smooth-grained leather . . . a significant 


saving of time and extra operations in the beam-house. 


CALFSKINS AND HORSEHIDES— The tender grain 
of these skins is protected by Hooker Sodium Sulfhydrate 
from excessive swelling and plumping caused by high 
alkalinity. With Sodium Sulfhydrate, a minimum of 
swelling takes place, resulting in a better yield of fine, 
smooth leather. 


GOATSKINS— Destructive bacterial action is held to 
a minimum, because Hooker Sodium Sulfhydrate in- 
creases the solubility of the lime and permits more con- 
stant pH value than with Sodium Sulfide. Sulfide content 
can be built up, with low alkalinity. Alkalinity can be in- 
creased or held as desired, without affecting sulfidity. 
Result: Greatly simplified control of quality, even with 


skins that vary widely in sensitivity. 


When dissolved in lime, Hooker Sodium Sulfhydrate 
forms only half as much caustic soda as the same quantity 
of Sodium Sulfide forms. This gives you precision control 
of unhairing solutions—and many other advantages. 
Write today for a copy of Hooker Bulletin 500, “‘Sodium 
Sulfhydrate for the Leather Industry,’ which suggests 


unhairing procedures for various leathers. 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 
NEW YORK, N.Y * WILMINGTON, CALIF. 
TACOMA, WASH. 


CHEMICALS 


CHLORINE © SODIUM TETRASULFIDE © SODIUM SULFIDE ® 
CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE 


10-1398 
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Reduce your costs 


Maintain quality 


OSE... (22 E 1h 


as part of (food 


UDI La) LL aa La 
VA 


Outstanding control of 
microorganisms with 
SYNERGISTIC combinations 
of efficient bactericides 


and fungicides 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 


Memphis 8, Tennessee 


(ET) Representatives in Most Countries 


— MICROORGANISM CONTROL SPECIALISTS 





for good light-fastness 
specify 


Calcolast 


browns 


OLIVE BROWN G 
and shade with 


CALCOFAST GRAY G and 
CALCOCHROME* RED 650 


For good light fastness, non-bleeding 

in water and the finish, full, even shades on the grain, 
and uniform penetration, depend on the 

CALCOFAST and CALCOCHROME dyes listed above. 
On grain leather jackets and gloves, 

they meet high military specifications, and 

are recommended for general use on calf, kid and 

goat skins. Calcofast dyes are suitable for 


use on both chrome and vegetable tanned leathers. 


Consult your Calco 


representative for full information. 


*Trade-mark 


AMERICAN Cranamid COMPANY 


CALCO CHEMICAL DIVISION, DYESTUFF DEPARTMENT 
BOUND BROOK, NEW JERSEY 


REPRESENTED IN CANADA BY 
NORTH AMERICAN CYANAMID LIMITED 


CALCO CHEMICAL DIVISION, MONTREAL—TORONTO 


NEW YORK « CHICAGO « BOSTON 


PHILADELPHIA © CHARLOTTE © PROVIDENCE 


boots courtesy of H. Kauffman & Sons Saddlery Company 
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QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘““PUREX” 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 


PLATE 


RIVER 


IMPORT AND EXPORT CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FOR TANNING 
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A. H. T. CO. MODEL H-1 


ANALYTICAL BALANCE 


4 dependable, low priced Balance, of simple and durable construction, 


tle 


tion has been giver 
t« 


A 


! 


industrial 


B12 


for use in educational or industrial laboratories 


NALYTICAL BALANCE, A. H, T. Co, Model H-1. An improved execu- 


of a time-tested, simplified design, without drawer in base, intended for use 


or educational laboratories for quantitative analysis. Especial atten- 
to the design of the beam, beam support, stirrups and stirrup 


ind cleaning can be accomplished quickly and with mini- 
hang ‘ ‘ ve to delicate parts 


Sensitivity i" x will i id. Change of weight of 1 mg on the pan deflects 


point t e at least 2', divisions with full load 
Capacity 


Case ft sed front door, circular level and leveling screws, 


dimensions l6'. inches wide x 16 inches high x 


Beam «rt | nches long, with oxidized black finish Graduated 


whit both des entral Knife edge from © to 5 mg in 1/10th mg divi 
ler 


Knife Edges and Planes (ff apate throughout 
Pans—cr lrur 
Arches— nr Dur 


s diameter 


nehes, spread 4 inches 


Balance, Analytical, A. H. T. Co. Model H-t, as above described, with two 5 mg 


Without weights 99.00 
fui; 106, discount in lots of 12 or more 


ARTHUR H. THOMAS COMPANY 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX ond Bell System PH-72 
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PRESIDENTS REPORT 


PRESIDENT’S REPORT TO THE ASSOCIATION 
By R. \l. KoppENHOEFER 


AMERICAN LEATHER CHEMISTS ASSOCIATION 


Forty-Kighth Annual 
a large representation of 


» discuss the tech- 


the ac- 

meeting and to present, for your 

rly come before the full membership. 
members to present any new matters 
»*membership and to answer any questions 


nm over the past twelve months. 
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From committee work you can learn best how the Association functions 


and \ 


what are the broad principles which motivate its policies. 


Like mathematics in a college curricula, it is a means of sharpening one’s 
technique under the impetus of competition. Better precision and ac- 
curacy along with a better understanding of the fundaments of ¢ is 

t bett lerstand f the fundaments of chemistry 


call be achieve d. 


Finally, as with all Association work, it represents a further schooling in 
the important techniques of human engineering—the ability to get along 


with people and to persuade them of your convictions. 


ay 


Several year ), in an effort to supply a centralized driving force for all 


Pechnical Committee activities, the program was placed under the direction 
of a Technical Committee Board headed by a chairman who is President- 
Kelect of the Association. This provides the Technical Committees with direct 
access to Council and supplies a continuity of direction linked to that of the 
management of the Association. It supplies official recognition to the im- 
portance of this work in the affairs of the Association and, on the debit side, 
places so much responsibility on the President-Elect that his eventual as- 

umption of office is somewhat anti-climatic. 
Since last year, one new ‘Technical Committee on Leather Finishes was 
organized under the direction of Mr. McPhee of International Shoe Company 
has begun to function. “The Committee on Physical and Mechanical 


, under Mr. Maeser of United Shoe Machinery Corp., is re-writing 
pi this 


iT 
itl 


field to incorporate the progress of the last ten 
Mineral Leather under Mr. Seligsberger of Allied Kid 
new group which has an extensive program under 


D. kisendrath Company has made notable progress 


Vegetable Leather Committee under Dr. Rogers of the 

.S. Department of Agriculture is always an active group since the important 
owder assignment, the work on tannin analysis and the determination 
ubstance are handled by it. Mr. Wagoner of Armour Leather 

he new chairman of the Industry Waste Disposal Sub-Com- 

nery Practices Committee. And finally, Mr. Telander and 
Specifications Group have done an outstanding job on a 


us assignment of advising on Government specification 


Orner ACTIVITIES 


sides on the matter of whether Korea is a 
full-scale roa police action, Council saw fit, as in World War II, to 


pr * continull bershi rr those serving in the military forces. 
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Recommendations were also made to our Editor relative to certain economies 
in our Journal. I doubt if many of you have noted that we are using a less 
expensive paper. 


The Association is also in the process of negotiating with the manufacturer 
of hide powder an agreement which will provide for the continued manufac- 
ture of this important laboratory material under any eventuality. Our 
annual directory has also been expanded and is being issued. A new Methods 


Book on approved analytical techniques is also being prepared. 


LEATHER INDUSTRIES OF AMERICA 


Following the announcement by the Tanners’ Council of the promotional 
program on leather, which has been initiated as the Leather Industries of 
America, Council, with the approval of the ‘Tanners’ Council, established 
an Industry Advisory Committee with Mr. Morrison as chairman. This 
Committee has not yet started to function in this important assignment. 
Its purpose will be to provide a source of technical information on any 
problems which arise during the course of this campaign which has such a 
bearing on the welfare of the industry. 


It is with considerable hesitancy and humility that I, as a representative 
of the allied trades, dare to add my comments to those which have already 
been voiced on the objectives of this effort to restore leather to its former 
position in the demands of the consuming public. My viewpoint must cer- 
tainly be slanted by my experiences in the petroleum industry. Obviously, 
the economic factors and the market position which apply to the petroleum 
industry and their products are not those which apply to the leather industry. 
One must reason with caution, therefore, in drawing any analogy between the 
two. Through my early years of association with the leather industry while 
I was studying and working at their laboratory in Cincinnati, I learned some 


of the business philosophy of the industry. In more recent years, it has been 


possible to compare the fundamentals thus acquired with those of the pe- 
troleum industry. 


One of the most striking differences is the relative position of the technical 
man—the research chemist and the process engineer—in the two industries. 
Within the short period of my association of the last eleven years, the tech- 
nical progress in refining has been so rapid that most refineries have been 
completely rebuilt in that period. Along with this changing of physical 
assets, there has been a similar change in manpower assignments. The 
technical men have moved from the laboratory not only to the plants but 
more and more they are assuming an increasing responsibility in other 
sections of the industry such as field engineering, market research and even 
in direct marketing. ‘Two principles have dominated the trend in the industry 
which I believe deserve more attention in the leather industry. They are the 
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principle and the mechanization of all processing at the 


While I recognize the leather industry, because 


gnment, can probably never achieve these objectives 


nomies of continuous operation are so attrac- 
increasing at such a rapid rate in recent years 
, concentrate increasing attention 
going to compete on a price- 
‘nt material. Allow me to remind you 
ive been directed essentially to the chemis- 
we have neglected process engineering—-or 
process engineering. In the new pro 
- of the Leather Industries of America 
mmendation that this deficiency in our fundamental 
leather manufacture be recognized and that one 
concerned primarily with process engineering 
ram will depend upon the selection of personne! 
ld of fundamental engineering as well as a 
experience present practices in the industry, it is my suggestion 
industry be searched to select, perhaps on a loan or part time basis, 
to progress this phase of the problem. 
aspect of the technical problem of leather manufacture 
refer. It has been presented before, in recent meetings, 
tatement. I doubt if there is any single industry in this 
permitted its technical progress to be dominated by the 
raw materials suppliers as has the leather industry. Take 
iy that the effort of this group has not contributed sub- 
ve been significant advances which have come from 
What is also important is that the process of leather 
ocessing materials manufacturer needs the assist- 
he development of new ideas and new materials 
textiles, paper and rubber, for example—offer 

for cooperative effort with the chemical industry. 
these industries, there has not been a comparable effort within 
stry to supplement this program to provide a fund of infor- 


hi 1 


f ideas which could supply a self-sufficiency in technics 


us effectively safeguard the fundamental interests. Thi 
remember that when a supplier initiates a research project 


ndustry it must satisfy two objectives. It must be 
industry either because of its economics, its simpli- 


n the increased quality or uniformity of the leather 


Secondly, it must fit in with the suppliers’ opera- 


tractive economically to him. I believe you 


t 
( 


this is a sound precept of business administration which 





PRESIDENT’S REPORT 509 


is basic. But what it means, in its most elementary form, is that these de- 
velopments are first screened before they reach the industry to determine 
not whether they satisfy the former objective but whether they meet the 
atter objective. Developments or ideas attractive from a tanners’ point of 
view, as a consequence, may be delayed Or may never come to the attention 


of the industry. 


The leather industry need not and should not depend on these sources 
the extent that they have in the past. A larger share of the technical 
progress s| d originate in the industry laboratories and this can only come 
from a 3 er concentration of effort on the part of the industry in this 


direction. Let’s take a completely hypothetical example to illustrate the 


t 


point. A chemical concern may come across a new organic compound which, 
in preliminary testing, appears to possess unusual tanning properties. Its 
development may have been accidental or the result of one of the many 
projects which are initiated at times in a large organization to cover a de- 
velopment field extensively. Patent investigations may disclose that the par- 
ticular synthesis has already been covered by a competitor who does not 
recognize its significance or market research may reveal a disadvantageous 
raw material supply situation. Under the circumstances, such a development 
could be shelved as a poor business risk. On the other hand, that same de- 
velopment, if it were made in the leather industry, would not necessarily be 
subject to the same deterrents and could be progressed normally to its full] 
potentialities. In some industries, and the petroleum industry is an example 
here, almost the reverse situation applies to developments in the progression 
of new ideas. By far, the major progress in the field of technology has come 
from the laboratories of the various segments of the industry. When they 
have been proved to be practical and the pilot plant studies are complete 
they are turned over to the outside engineering firms for commercial design 
and construction. In that manner, the industry is assured that its funda- 
mental interests are safeguarded. It does not preclude or eliminate attractive 
developments which can and do originate completely with outside organiza- 
tions that serve the industry in an allied capacity. As with leather, the efforts 


complement each other but the emphasis is reversed. 


The leather industry, while depressed today, still enjoys an enviable posi- 


tion from the standpoint of product quality in the eyes of the consuming 
public. This is a valuable asset on which to trade and build. I believe the 
Tanners’ Council is moving in the right direction to achieve this objective, 
The Technical Association of the industry stands willing to do everything 


within its ability to assist in this program. 
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The remainder of the program follows: 
Monday Morning, June 2 
STUDIES CONCERNED WITH THE STRUCTURE OF COLLAGEN. 


If. EFFECT OF FORMALDEHYDE TANNAGE UPON THE 
STRESS-STRAIN BEHAVIOR OF THERMALLY CONTRACTED 
COLLAGEN. 


by N. M. WreperRuorn, G. V. Rearpon and Atice R. BRowNE. 
TANNAGE FACTORS AND THEIR EFFECTS ON LEATHER CHAR- 
ACTERISTICS. 
by Wn. B. Zacuarias, C. W. Mann, FE. T. STEINER 
and F. C. Horxowitz 
DEVELOPMENT OF A FLEX-TENSION TEST FOR LEATHER. 
by J. C. Carrer and J. R. Kanacy 


THE REACTIONS OF FORMALDEHYDE WITH VEGETABLE TAN- 
NED LEATHER. 


by S. S. KREMEN 


Monday Afternoon 
VEGETABLE TANNINS 


by FE. S. Furnn and G. W. STANBERY 


THE STRUCTURE OF PHLOBATANNINS 


by R. C. Putnam, J. C. Rockxetr and Acnes V. Bow Les 


CHEMICALLY MODIFIED TANNINS 
by kK. P. \IONROE 
THE STRUCTURE OF CHESTNUT TANNIN 
by W. R. Browne and R. C. Putnam 


TENNESSEE VALLEY OAK BARK AS A SOURCE OF TANNIN 
by C. W. Beese, F. P. Luvisi and M. L. Happicu 





PROGRAM 





Tuesday Morning, June 3 


ZIRCONIUM TANNAGE—VI: ANALYSIS OF LEATHER CONTAIN- 
ING ZIRCONIUM 


I. C. SomeRVILLE and J. WeNDKos 
RECENT ADVANCES IN THE THEORY OF THE STRUCTURE OF 
COLLAGEN AND OTHER FIBROUS PROTEINS 


by F.O. Scumitt 


THE USk OF CARBON DIOXIDE FOR DELIMING 
by Kk. E. Ocns 
APPLICATIONS OF SPECTROPHOTOMETRY AND COLOR MEA- 
SUREMENT ON LEATHER 


by H. R. Davipson 
NOTES ON THE CROCKING OF SUEDE LEATHER 
by R. C. JurNey, Jr. and C. H. GeIsTErR 


Wednesday, Morning, June 4 


STUDY OF THE BURST TEST AS APPLIED TO MILITARY UPPER 
LEATHER 


by E. B. Ranpati, C. W. Mann, J. R. Kanacy and J. MANDEL 


THE CORRELATION BETWEEN SOME PHYSICAL PROPERTIES 
OF LEATHER 
by W. 'T. Roppy and R. M. Lotiar 


NEW ENGLAND TANNERS CLUB, ROUNDTABLE DISCUSSION. 


The round table discussion by the New England ‘Tanners’ Club, under the 


leadership of M. Lord, created a lot of interest. It was so favorably regarded 
that similar discussions will undoubtedly be scheduled for future annual 


meetings at which time other Tanners’ Clubs will be the participants. 


Turning to the nontechnical portion of the program, mention will be made 
of the old fashioned square dance held Monday evening, and scheduled 
trips to points of historical interest Tuesday afternoon. In addition, the United 


Shoe Machinery Co. invited Association members to visit its laboratories, 





partici- 
Gene 


1; Senior 


ing number of wives 

. This year the attendance 

» of Mrs. Maloney, her com- 
a boat trip around Boston 


matches and bridge and 


evening, at which time Lawrence 
; i The 
Was the principal speaker. ie 


was Leather Requires Realistic 


par A. Dreuding and Thomas A. Faust, members of the Association 


ince 1905 and 1908 respectively, were made life members. 


R Kanagy of the National Bureau of Standards received the Alsop 
: I 


he year’s outstanding contribution to leather chemistry. The 
as made by Dr. Highberger. 

returns shi 1 Kk. S. Flinn to be the incoming President 

,and C. A. Ross and F. L. Collins the new members of Council. 


H. G. Turley automatically advances to the Presidency of the Association. 


he Convention commendably reflected throughout the efforts of the 


President, h ittees, their assistants and the participants in the program. 


The Chemistry of Vegetable Tannins 
IV. MANGROVE 


Rospert C. Putnam 


Mangrove tannit obtaine om various species of Rhizophora. Very 
little work has been reported on its structure. In 1893 Trimble! discussed 
his examination of ts O izophora mangle. He found that they had 


the properties ) n ypici condensed tannins, and he 
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gave C.;H.,O,, as a possible formula for the tannin. In 1906 Sack ? reported 
his work on the American mangrove, Rhizophora mangle, stating that the 
tannin was obtained by alcohol extraction, followed by precipitation of the 
phlobaphene by water and then purification by means of the lead salt. He 
obtained an amorphous red powder to which was assigned the formula 
C.,H.,O... From this was prepared a monoacetate melting at 205°C. The 
tannin gave protocatechuic acid on alkaline fusion. On heating with dilute 
sulfuric acid he obtained a phlobaphene to which was assigned the formula 
Cy.H.O 

No other significant work on the structure of mangrove has been reported. 
Much work has been done on methods of purification for commercial purposes. 
To this end Buchanan and others * studied dialysis, salt precipitation, solvent 
methods and hide powder purification. 

In summary, mangrove extract has been reported to yield protocatechuic 


acid on alkaline fusion and to have the formula: 


shies 
"2ef4ss0,, (OH) 


PURIFICATION 


Mangrove bark extract is under careful and extensive study in this labora- 


tory so the work reported in this article should be considered preliminary. 


Only work which has shown some measure of success is discussed. A more 
extensive purification is in progress than is detailed here; and if continuing 


analytical agreement is found, this will increase the possibility that the 


proposed structures are trustworthy. 

The mangrove extract being used in the present work is a sample of Borneo 
Cutch obtained from the Saxe Cutch Corporation of New York. 

The crude extract was dissolved in water, extracted with butanol, recovered, 
lissolved in acetone and precipitated by ether. A seventeen per cent yield 
f a red, water insoluble, acetone soluble product (A) was obtained. The 
process was repeated with another sample of crude extract except that a 
higher concentration in water was employed. The product (B) obtained was 
cream-white, warm water soluble and acetone soluble. It reddened in light 
and on standing in a dark bottle. The two products appeared essentially 
identical when examined by infra-red absorption. It is interesting that merely 
a change in the concentration of the initial solution resulted in a water soluble 
product. 


\CETYLATION 
The substances obtained were subjected to acetylation and the products 
analyzed. Substance A corresponded to one of two possible formulas: 
C32H; .O 
H.,O 
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ct A were ba 


acetyl derivative. 


PeRMINAL Metuyt Groups 


1al methyl was found which its in excess of 
Since this determination is not quan- 


value wa 


sen 
it the termin: 


no terminal methyl group 


CsROUPS 
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Per cent acetyl 


None 
None 
_ 
5 48 
SS 
60 


Si 


ha acetic acid may be 
of compounds presumed to be related to phlobatann 


presence of an acetyl or terminal methyl group. 


OpticaL Rotation 
It was not found possible to measure the optical rotation of products 
\ and B due to their high absorption, but values were obtained for the acety] 
derivatives thus indicating the presence of one or more dissymmetric group- 
ings. 
SUMMARY 


Evidence has been obtained which points to Cy2 Hsp Ow or C:, He, Oy as 


possible empirical formulas for a constituent of mangrove bark extract. 


Acetyl and methyl derivatives have been prepared. 


IX PERIMENTAI 
of Substance A: 

f 60 g. crude Borneo Cutch in 350 ml. water wa 

bottle with 350 ml. n-butanol for two hours. Water (300 ml.) wa 

the mixture shaken and the layers separated. ‘The water lay 
shaken with 200 ml. n- anol. ‘The combined solvent layers were evaporated 
The residue was dissolved in acetone and the solu 
‘he reddish precipitate \) was collected and found 


ig. It darkened slowly in light, had no melting 


ly. 


water and « thyl acetate but soluble in acetone. 
C3: Hs» O 
H 4.99 C-Me 
Cio He. O 
H 4.54 
H 4.85 C-Me ) Ac 5.53 (alkali 
t &8 (00 (acid 
CH asi 
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tf Substance A: 


] ie 
vd 


1 one-half grams of product A was acetylated with acetic anhydride 
ual procedure 4 giving two grams of product. This was then acety- 
with acetyl chloride 4 and recovered, then washed with water, methanol, 
It was next dissolved in hot methanol, an insoluble portion re- 


final product recovered from solution by chilling. Yield 


On heating it started to darken at 220°C. An X-ray diffraction 
diagram kindly taken by Dr. R. k. Dreikorn indicated it to be crystalline 
‘There appeared a line in the same position as that found in acetylated que- 
bracho. 

Calc. Cy: His (O Ac):: 
C 60.54 H4.90 MW 1110.9 Ac 46.49 
Cale. Cso Hie (O Ac)i: 
59.89 H4.65 MW 1083 Ac 47 .69 
60.97 H4.90 MW 1022 Ac 46.19 


61.06 $98 46 .36 
28°( 2 ‘ 
+58 7 . acetone) 


I) 


3. Preparation of Substance B: 


A solution of 150 g. crude Borneo Cutch in 400 ml. water plus 500 ml. 


n-butanol was rotated in a bottle for two hours. The layers were separated 
and the sol 


vent layer evaporated in vacuo on a water bath. The residue was 
in acetone, a small amount of insoluble material removed and the 
lution pe d into ether. The precipitate B) was collected, ether 
rapidly transferred to a desiccator. Eighteen grams of cream- 
duct having a pink tint were obtained. It was completely soluble 
water but insoluble in ethyl acetate and benzene. Heat started t 


it 200°C. ‘The product discolored on standing in a brown bottle. 


Cale. Cas : 1.5 H,O 
C 60.67 SZ ‘Mle (2) + 74 
Calc. ; : : H.O 
C 60.40 H4 
C 60.72 H4.92 C-Me 
60.86 5.08 
N None MeO 1.36 
CH Ash None 1.66 


t. 


tls } nr > - wit - } t 
Using exactly the same procedure as with produc : g. substance B 


was carried through the two acetylations giving 0.8 g. « 
int ca. 190°C 


» solid having 
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Cale. Co He O.@ Ac) 
61.14 H4.92 Ac 36.5 
Cale; Ce Bucs ©: 
60.39 H 4.63 Ac 
61.41 H 4.82 Ac 3: 
61.47 4.56 


+49 3° (0.1583 g. in 13 cc. acetone) 


A +0 .60° 

5. Reacetylation of the Octacetyl Compound: 
The above product was then acetylated again with acetic anhydride. 

Three-tenths of a gram gave a yield of three-tenths of a gram of light yellow 


product which was washed with water, alcohol and ether and showed a 
melting point of 200 — 205°C. 


Cale. Cre His (O Ac): 
C 60.54 H4.90 Ac 46.49 
Cale. © Fas (O Ac) 12 
59 89 H 4.65 Ac 47.69 
C 60.17 4.68 Ac 48 .25 
59 94 4.43 47 .83 


+57 .0°C. (0.1505 g. in 13 cc. acetone) 


A =) 66° 
6. Methylation: 


Substance B (1.5 g.) was methylated with dimethyl sulfate once in the 


usual manner and then suspended in ethanol and methylated with diazome- 
thane in ether to give 1.0 g. creamcolored product which had a decomposition 
t2mperature of 170°C. 


Cale. Cso Hi; Os (OCH:); .2 H:O 
I 


C 62.35 H 6.22 MeO 30.48 C-Me None 
Found C 61.93 H 6.32 MeO 30.15 C-Me None 


62.05 6.02 30 .43 


i: Deacetylation: 

The product of Experiment 2 was deacetylated by refluxing 0.7 g. in 25 
ml. ethanol with 2.0 g. potassium acetate for 20 hours. The residue was re- 
moved and the filtrate acidified with hydrochloric acid, extracted with ethyl 
acetate and recovered after drying with sodium sulfate. 


j 


The product was 
red-brown and had no melting point. 
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OA 5 HO 
33 Ac 16.25 
18 \c 15 68 h 0 61 
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1911 nry ! r, whon - all as the Father of Leather 
j ‘The Shoe and Leather 
been made by the leather 
and giving some predictions as to 
now arrived at 1951 and it may be appropriate 
leather chemist in the tanning industry ; 
» the future. 
tated, that the progress in leather 
revolution, was brought about by 
were invented and leather was pro- 


laborious hand work that had been 


t 


» dawn of recorded time. 


the mechanical art should precede 


that in the immediate future 
King a contribution to leather tech- 


1as occurred. Chemistry, 


the ancient leather industry, 


difficult activity to 

happened that the industry 

my le X biol vical materials, hides and skins, 
is involving the natural vegetable tans, 


ater, complex mineral tanning. Never- 


ure and, in some cases, spectacular. 


11, 1951 
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‘ather chemistry has advanced and there are 
where the chemist has become the tanner and 
a leather making enterprise. Conversely, the 


forced to become conscious of the chemistry 


that troubled Procter and his colleagues still perplex 


ntion th 


ion them later on. 
the problems which were so exasperating forty years ago, 
leared up. ‘Taking an outstanding example—the mys- 
menon of the swelling of hides and skins. The under- 
been immeasurably advanced by the concept of measuring 
f the tanner’ lique rs, by the electro potential of 
la? 


tran terms of the ionic theory of dissociation into a 


le measurement of pH. Procter sensed this and laid the foundation of 
of the swelling of gelatin and collagen and mentioned 
al measurements were already in use in one of the most 


r 


progressive tanneries in England. In fact, this was during the pioneering work 


of Mr. Turney Wood. ‘There has been probably more controversy in the 
leather industry about the meaning of pH as measured, than any other single 
idea. As with all new tools, in the early stages of development, it was thought 
that al! tanners’ problems would be solved by the application of pH measure- 
Thi F course, was not so. However, the measurement and under- 
greatly in perfecting the technology of leather 
» commonplace today that a man new to the in- 

els acquainted with pH in a few days’ time. 
after an evolution through the cumbersome method of determining 
he hydrogen electrode with shaky, slow galvanometers, and the 
ctrode, finally the glass electrode has revolutionized the sim- 
neasurement of pH. The glass electrode pH instrument is a 
1 d is of tremendous value to the leather chemist. We 
hat certain new tanning procedures and bating procedures were 
yy the application of the pH concepts. In the Symposium 
there were described new tanning processes whose control is 


on to the pH measurements of the hides and the 


iat the day would come when the uncertain, 

puering and drenching processes would be replaced 
olled substitute macerials. This has been a brilliant 
forty years, taking bating from the realm of a dis- 


filthy process to a clean, sanitary operation. The fundamental dis- 


t 
covery that the bating process was a combined deliming and digestive process 


resulted in the use of a clean, standardized product. The leather chemist 


played his part in the improvement of these products and in their application 
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Procter had n 


lutionary 


oday; 


MCcdl 


t 


nM 


e liming 


tanner relied on using old lime nt 


containing deco 


hides. It Wa the leather chemi t \IcLaughh 
liquors contained protein decomposition products 
an entirely new type of depilatory material in the amines, 


] ] 
dd example. 


= 
lowWledge of inorganic 


of organic sulfide 


© progress has been made in 


ilts have been copied wit! 


products and d 
this fundamentally 
theories advanced, but 
he mechanism of the ion of reducing 


at of the amines and the enzyme 


been perfected since Procter’s time and is univers- 


\ : : ; 
leather Lhe leather chemist has been largely 
has been made mainly thr h the applicatior 


La 


PI 
the chrome tanner ws the composition of 
leather products, and can manipulate them to 


1 


I ‘athers of desired characteristics, and also economize in the use of 


his materials. Thi forcibly demonstrated in World War II when many 
t 


tanners were forced mserve the valuable chromium in their liquor residues 


and the chem irked ut method 
probably « 


} 
1 DackK 


drawbacks, 1 
\lany mineral tannage 
1, cerium, molybdenum, a 


reached a commercial, 
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pect this tannage has an important advantage over chrom- 
produced is white. The iron tannage which was 


t 
s time and abandoned, is even today not success- 


relationship chemically to the behavior of iron 


n tannage is not satisfactory. Unlike chrom- 

has an unfortunate deteriorating effect 

e., collagen. Some tannages of iron, 

ganic acids, have been moderately successful, but they 


idered as pure iron tannage. 


chemist was on the threshold of creating for the first 
materials, and although great promise was enter- 

they remained inadequate and incapable of substi- 

for filling and weight-giving leather properties, but 
auxiliary tanning agents for the production of white, 
-hrome leather and for the bleaching of vegetable leather. 
patience and persistence, the leather research chemist 
satisfactory synthetic tanning agents that could produce as 
did the traditional vegetable tans. Some of these pro- 
thoroughly investigated and proved to make satisfactory 
leathers. In view of the diminishing supply of natural tanning 
nufacture of synthetic tanning materials becomes more 
products which might well save the leather 


tanner must thank the research leather 


inufacture, many tannages have been proposed. 
the cold scrutiny of service, economic feasi- 
Nevertheless, the leather chemist is offering 

‘w materials based on startlingly different 
produce quite unusual leathers having 

he tanners would never have visualized along 

- draw attention to the use of synthetic resins 
as individual components, as prepared 


situ with the collagen fibers. 


to render it supple and strong and water 
al antiquity, but until very recently, tanners, had to rely 
sh and vegetable fats. ‘Today the leather chemist 


ats capable of replacing these valuable natural fats. 


bout the use of antiseptics by the tanner, for the preserva- 
kins and the control of the liquors. This is quite common 
produce mold-proof leathers, preserve his soaking 


approved antiseptics—the results of 
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substitute or alternative to chrome tannage which will be by then more than 
100 years 1. With some of the at present, unsuspected, and undiscovered 
chemical development, leather of improved properties suitable for a new 
age will be designed. Perhaps there will be less leather used in our daily life, 
b 


but this is a phenomenon which has gone on for more than 20,000 years. 


Leather will be substituted by other products, where the use of leather 
does not take advantages of its unique and aesthetic properties, but I believe 
leather will be a preferred product and certain of the uses where the appeal 
to the eye and the appeal to the touch are appreciated will still be desirable 
in a very mechanical age. If the leather industry successfully fights the in- 
roads made by the synthetic materials, the chemist should reach greater 
stature and receive greater reward. 

Finally, the greater use of statistical methods and better understanding 

f the expected returns and actual returns from a variable raw stock will be 
more generally known. Likewise, the planning of experiments for the com- 

icated step-wise process which makes up all leather manufacture will be 
better laid out and prosecuted, and attention will be given to the statistical 


planning of the experimental methods. 
In conclusion, I should like to repeat Procter’s concluding remark, “It 


is more important to save the life of an industry than that of a millionaire.” 


27, 1951 


Received June 
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VI. The Influence of Salts on the Properties of Lime Liquors* 


By Ropert STUBBINGS* and Epwin R. THE!Is 


f Leather lechnolog 


ht 


The liming process has been carefully investigated by many leather chemists 
since the early studies by Stiasny ! in 1906, and yet, even today, considerable 
confusion exists in the literature and among tanners as to the properties of 
“sharpened” liquors and their influence on skin. The purpose of this work 
is to correlate some of the available information about the effect of additions 

| lime liquors in the light of modern physical-chemical theory 

f the main deterrents to a universal understanding of the 


has been the attempt by many investigators to 


terms of the simplified mass action expressions 


D 
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ata curves 


: 
Vere iple < ‘ \ l 
» addition of one empirical 


e Debve-Huckel 
various 
} OH ion 
idditives as Na o 
Na “| id Na.CO; and NaOH. 
ution either directly 
decreased the lime 


a result to be ex- 


produced OH ions 


} 


1 . 
ticlum 


insoluble C< 
solubility product 
fy. Cy those which 


or indirectly) increased 


different substances 


tudy in 1947 of the effect of many 


pH of lime slurries, and his results, in general, were 
and Ricker’. In addition to the types of 


Mpor h as sugar, 


SUC 


n lime liquors, 


1 Ricker and went 


f NaCl while the lime 
f the Debve- 


on 


terms ¢ 


I.XPERIMENTAI 
: e various tems might be more 
lecided to further pursue the above mentioned 
it only the lime solubility 


if I ( 
l TiS 


O measure 
he titratable alkalinity. 
up using a commercial lime in excess (3.0 gms. 

e various sharpener 


48 hours at room 


sing amount f th were 
‘ries were equilibrated on a shaker for 
ind then the pH was measured using a Beckman blue glass 
rated with pH 10 buffer. The slurry was centrifuged to settle 
of the clear filtrate taken for an ilys Calcium 
the oxalate followed by titration 
1 by titration with 


determined 


tation 
A Pet 
alkalinity Wa 

t. (Although this end] 
F the true OH ion is 


nt doe not 


f all the alkalinity present, most of 
ind so this particular endpoint 


+ 


f the buffer salts are not 
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rABLE I 


Salts on the pH of Saturated Lime Liquors with 


No Hide Present 


wn in Tables I-III and are 
‘These results are in accord with data 


ind we shall proceed, therefore, to an 


in terms of present day physical chemistry. 


Measurements of the activity of almost all electrolytes in water solution 
reneral, th haracteristics—namely, as the concentration 

he activity coefficient f the electrolyte de- 

traight line function of the ionic strength 

otf as the ionic concentration increases, 


s to increase again. The theoretical 


rea for behavio was | ‘nted by Debye and later modified 


by Huckel and has become known pre nerally as the Debye-Huckel theory ot 


electrolytic solutions ®& ‘The same characteristic activity curve is obtained 
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suc aa aaa 


ee) 


FIGURE 1—Effect of Salts on the pH of Saturated Lime Liquors with No Hide Present. 
3.0 grams solid lime per 100 ml. solution). 


for a mixture of different electrolytes as is obtained for a single pure electro- 
lyte, thus demonstrating that the effect is concerned more with the total 
ionic charges present in solution than with the specific ions themselves. An 
understanding of this principle of ionic activity is essential to an understand- 
ing of the lime solution, since the mass action expression for the solubility of 
lime contains terms in the ionic activities. 


The solubility of lime may be expressed thermodynamically as a solubility 
constant: 


activity Ca* x (activity OH)-2 = SPC or 
conc Catt x activity coefficient Catt x (conc OH™ x activity coefficient 


OH-)? = SPC 
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the activity terms 


} 
na 
ana 


the result obtained 


for a lime solution, the 


substitution to be made 


in lime solutions 


d hydroxyl ions, 


20H 


has a value of .031 as 
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anal 


ne Solubility of Saturated Lime Liquors 


ms solid lime per 100 ml. solution 


tr 

and as explained ab ve”. 
ient of both the Ca*t*+ and OH-. Therefore, 
vy product to remain constant the concentration of 
must increase in solution. Thus, the predicted result of 
to a lime slurry in that the lime solubility must 
f the data for NaCl a Na.S.QO, in Figure 2 


predicted result actually occurs. Also, from the solubility 


product expression, we see that > product of the activities must remain 


t and if the activity coefficients of both the calcium ton and the hy- 


affected by the addition of a neutral salt t the same extent 


the OH activity of the solution should remain « 


be approximately th in Figure 1. 
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rABLE III 


Effect of Various Salts on the Titratable Alkalinity in Saturated 


Lime Liquors with No Hide Present* 


059 
067 


0640 23 5 079 
0638 3 O87 
0634 090 
0614 092 


NaOH 


049 


Additions of neutral salts with di- or tri-valent anions should have a greater 


lime solubility than additions of NaCl because the higher 


valence anions increase the ionic strength of the solution more rapidly and, 


the 


therefore, the activity coefficient of the lime is lowered to a greater degree 


The ionic strength is defined as 
= z? + “eZ *3Z *3 


where c is the concentration of each ion and z is its valence. Thus, for 1.0 


molar NaCl, the ionic strength is 1.0 whereas for 1 molar Na.S.O,; the ionic 
strength is 3.0). This predicted effect is seen to be borne out by the data for 


Na.S.O,; in Figure 2. However, in this case, the pH also rises (see Fig. 1) 


with increasing Na,S,O; concentration, an unexpected result in view of the 
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Effect of Salts on the Titratable Alkalinity of Saturated Lime Liquors with 
No Hide Present. (3.0 grams solid lime per 100 ml. solution 


discussion for NaCl and one that requires explanation. This obviously indi- 
cates that the activity of the OH™ ion has increased and the activity of the 
Ca** ion has decreased and may be explained in terms of the secondary 
dissociation constant for lime. To determine the effect of increasing the lime 
solubility on this secondary dissociation, it is necessary to solve for the 
degree of dissociation. The mathematical treatment used is similar to that 


suggested by Harned and Fitzgerald * and is shown in the footnote (1) below. 


The result of this calculation shows that an increase in the lime solubility 


tt 


forces the dissociation to the left, thus decreasing the stoichiometric ratio 
of Ca? ions to OH ions, and, therefore, the OH ion activity and thus 
the pH) is increased. ‘There are two factors involved in the ociation ; 


one the solubility of the lime causing a decrease in the dissociation, and the 
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other the increased ionic strength (due to added salt) which tends to lower 
the Cat? ion activity coefficient and thus increase the dissociation. In the 
case of additions of NaCl, the two factors balance out and the pH remains 
constant, whereas in the case of the Na2S.O3;, the solubility is increased more 
rapidly than the calcium ion activity coefficient is depressed, thus producing 


an overall effect of increased pH. 


1) The secondary dissociation constant for Ca(OH), may be written in 
terms of the degree of dissociation as follows, assuming that Y CaOH* 
YOH 


K kK kK 
x 1/2 V1 + m7 Catt)? + 4m 7 Cat +m ¥ Catt 


where both gz the degree of dissociation and Y Cat? the activity coefficient 


of Ca** are unknown. 


An approximate expression may be written for Ca** 


~ 23 2 7 


14Avy 2 wp! 


log Y Cat 


where w! is the actual ionic strength counting only thenumber of ions actually 
present in solution. 


wi—(2¢+1)m 


Now by assuming a reasonable value for the ionic radius contained in the 
constant A above (5 A was chosen since this corresponds closely to the values 
obtained for other similar electrolytes) it is possible to solve for z by the 
method of successive approximation. For saturated lime (.022 molar) alone z 
was calculated to be 0.650, but the calculated z for higher molarities of lime 
decreased indicating that the dissociation is forced toward the left as the 
lime solubility increases. 


Ca(OH), solid — CaOH+ + OH- 2 Catt + 20H 


The effects which have been previously discussed apply to all strong 
electrolytes added to lime liquors but in certain cases they are masked by 
other factors such as the formation of insoluble calcium salts, the addition 
of hydroxyl ions to the liquor and the hydrolysis reaction of the added salt. 
The overall effect of adding OH™ ions to the lime slurry may be readily 
seen by an examination of the NaOH curves in the figures—the calcium 
ion decreases while both the pH and titratable alkalinity increase. This 
effect is well known and has been explained by various investigators as being 
caused by the mass action effect of the added hydroxyl ion on the solubility 
product of Ca(OH),. This explanation is undoubtedly true, but too often 
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the calculation of the magnitude of this effect is made using the simplified 
form of the solubility product expression (substituting concentrations for 


activities) and this leads to large errors in the calculated result. For example, 


the calcium ion concentration as calculated from this simplified solubility 
product constant expression in the presence of .0938 N[(conc. Cat*) (cone. 
OH-) SPC 4.27 x 10—-5|NaOH should be .004 N. However, the actual 
calcium ion concentration at this normality of NaOH is .018 N or about 5 
times as great as calculated. This fact demonstrates that the effect of “‘salting 

’ of lime by electrolytes applies to NaOH as well as to NaCl and Na,S.0; 
as previously discussed. 

Another type of electrolyte commonly found in lime liquors is that which 
forms an insoluble or partially soluble calcium salt. For example, if sodium 
carbonate is added to a lime slurry, calcium carbonate is precipitated. There 
are several common salts of this type and the following equations demon- 
strate their action: 


(Catt+ + 20H—-) + (2Nat + CO,-) > 
CaCO, ¥ + 2Nat + 20H- 

Cat+ + 20H) + (2Nat + SO>5-) => 

CaSO, J (partially) + 2Nat+ + 20H 
(Cat+ + 20H) + (2Nat + C,0,-)—> 

CaC.0, | + 2Nat + 20H 
Catt+ + 20H-) + (2N1*+ + SO,=) —> 

CaSO, 4 + 2Nat + 20H 


If the lime was present in large enough excess (as is usually the case in 
practice) then all the anion of the added salt is precipitated as the calcium 
salt (except for the small amount still in solution due to the solubility of the 
particular calcium salts). More lime is then able to dissolve and the final 
slurry behaves very much the same as a pure lime slurry containing the 
equivalent amount of NaOH. Since calcium sulfate is soluble to the extent 
of .03 normal, the addition of Na,SQ, to a lime slurry in amounts less than 
this value produces an effect very similar to Na,S,O,; previously discussed. 
However, additions of Na,SO, greater than .03 N cause a precipitation of 
CaSO, and in this region the Na,SO, additions produce an effect similar to 
addition of an equivalent amount of NaOH. 

The third type of salt commonly encountered in commercial liming systems 
is that which hydrolyzes in water to yield a basic reaction, examples of which 
are NaS, NaSH, and NaCN. The reactions with water which these salts 
undergo may be written as follows: 


(1) Na.S—>2Nat+S~—; S~+H,O@HS-+OH-; Ku—8.32 


2) NaSH—>Na*++SH-; SH-+H:0@H:S+OH-; Ku—1.1 x 10-7 
3) NaCN->Nat+CN-; CN-+H:O@HCN+OH-; Ku—1.39 x 10-5 
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» magnitude of the hydrolysis constant of the first of these reactions, 
lis reaction proceeds almost to completion (i. e. to the 
therefore, the addition of Na.S to a lime slurry should have ap- 

proximately the same effect as the addition of half the amount of NaOH. 

\ comparison of the data for Na.S and NaOH in Tables I-III] shows this 

pre liction to be borne out almost exactly. The reaction with sodium sulf- 

hydrate with water is almost neutral, (as indicated by the hydrolysis constant) 
and in a lime slurry the reaction would be driven even further to the left 
by the OH ion from the lime. Therefore, additions of NaSH to a lime liquor 
hould behave almost exactly like additions of NaCl, however, a comparison 
of the data for the two salts shows that the NaSH acts asa much more alkaline 
alt than predicted. The most likely reason for this is that the NaSH used 

for this experiment probably contains a small amount of NaOH as an im- 

purity which caused it to behave more like a mixture of NaSH and NaOH. 

The NaCN should be more alkaline than NaSH and much less alkaline than 


the Na.S according to its hydrolysis constant. The data for this salt confirm 


this prediction, since both the pH and titratable alkalinity are increased 
lightly while the lime solubility is decreased slightly. 


The expected result of adding a soluble calcium salt to a lime slurry would 
- 
pH through the mass action effect of calcium ions on the solubility product 
constant. Additions of both CaCl. and Ca(SH), up to about 0.1 N show this 
expected result, but above 0.1 Ncalciumion added (data for CaCl, only) the 
titratable alkali ity begin 
This 
ince if this were the case the pH would either increase or at least level out. 
The expla 


a regular decrease in the lime solubility with a resultant decrease in the 


to increase while the pH continues to decrease. 


effect cannot be accounted for as an increase in the lime solubility, 


nation for this behavior may be the formation of a soluble complex 


basic salt of calcium chloride as previously suggested by Johnston and Grove 2. 


SUMMARY 
Modern physical-chemistry theory has been applied to the problem of 


the effect of salts in lime slurries. It was demonstrated that by employing 


the principles of interionic attraction (expressed quantitatively as the Debye- 
Huckel equation for activity coefficient), and the basic principle of mass 
action (contained in the solubility product constant expression and in the 
various ionic equilibria expressions such as hydrolysis and dissociation con- 
stants) the behavior of lime slurries in the presence of added electrolytes 
could be satisfactorily predicted 


i. 


The general results obtained are tabulated below: 


3 


A saturated lime liquor with no other salts present contains three types 
of ions in solution, 


since the Ca(OH), is not completely dissociated. Any 
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increase in the lime solubility Ca(OH),—CaOH*++OH-@Ca*+t+20H 
causes the equilibrium to shift toward the left thus increasing the ratio of 
OH ions to Ca** ions. 


2: Th 
solubility of the lime. The higher the valence of either the cation or the anion 
of the added salt, the greater the magnitude of this effect. This effect is most 
pronounced at low concentrations of added salt and levels off completely 
above approximately 1 normal salt concentration. 


a) Monovalent salts (i. e. NaCl, NaSH)—the lime solubility is increased 
but the pH remains about constant. 


e addition of any electrolyte to a lime slurry tends to increase the 


This is brought about by two effects 
acting simultaneously; the increased lime solubility tends to shift the lime 
dissociation to the left (an effect which would increase the pH) while the added 
ions from the salt tend to force this dissociation to the right and thus the 
overall effect is to maintain the pH constant. 

b) Polyvalent salts (i. e. Na.S.O;, BaCl.) increase the lime solubility to a 

greater degree than monovalent salts and also cause an increase in the pH. 
This latter result is caused by a shift in the lime dissociation toward the left, 
a result of unbalance between the two effects discussed above under mono- 
valent salts. 
3. The addition of hydroxyl ions (i. e. NaOH, Ba(OH), tends to depress 
the lime solubility by mass action to a much greater degree than the added 
ions tend to increase the lime solubility by interionic attraction with the 
overall result that the calcium hydroxide solubility is decreased while the pH 
and titratable alkalinity are increased. 


4. The addition of salts containing anions which form insoluble calcium 
salts (1. e. Naz:CO;, Na.SO;, NazC.0,) have the same effect as adding an equiva- 
lent amount of NaOH. Those salts which form partially soluble calcium salts 

i. e. Na.SO,) act in the same manner as other neutral salts up to the limits 
of solubility of the calcium salt. Additions of the salt beyond this solubility 
limit produce a result similar to adding NaOH. 


5. The addition of salts which hydrolyze in water to give a basic reaction 
(i.e. NasS, NaCN) produce an effect between that of neutral salts and NaOH. 
The hydrolysis constant of the particular salt determines whether the action 
is closer to that of caustic or to that of neutral salts. NaS behaves almost 


like half the amount of NaOH whereas NaCN acts more like NaCl. 
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Studies in Unhairing 


The Influence of Salts Added to Lime Liquors 
on the Swelling of Animal S$ 


Ropert L. Strussincs and Epwin R. THEtIs 


Division of Leather Technology 
Institute of Research 
Lehigh University 


Bethlehem, Pennsylvania 


The commercial liming process is carried out primarily to loosen the 
epidermal tissue and hair of the skin so that they may be readily removed 
on the unhairing mach the course of this unhairing process, however, 
the skin fibers become swollen and this swelling produces changes in the 


skin itself which probably affect the characteristics of the finished leather 


and, for this reason, the tanner desires to control the plumping of the skin 
in the unhairing bath 

In acid media (i. e. pickling) the degree of swelling may be readily controlled 
by the addition of salts, but in alkaline media, the effect of added salts has 


not been as thoroughly investigated. Procter and Wilson! in 1916 used the 


nan membrane equilibrium theory to explain the swelling of proteins in 


s and alkalies and even today, this concept seems to best explain the 


experimental data. According to the Donnan theory, acids or bases combine 


with various polar groups of the protein to form salts and these non-diffusible 


protein salts cause an unequal distribution of ions inside and outside the 


fiber which in turn produces an osmotic pressure difference that finally leads 


to the uptake of water bv the fiber. Procter and Wilson added to this concept 
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by considering that the intermolecular forces between the protein particles 
resisted this osmotic pressure and Jordan Lloyd? in 1920 extended this to 
include the interweaving of the fibers as a further force resisting swelling. 
Accordingly, then, the swelling of fibrous proteins may be considered to be a 
balance between two factors, one the osmotic pressure term tending to increase 
swelling and the other the structural term tending to prevent swelling. The 
Donnan theory predicts that monovalent acids and bases will produce a 
greater swelling than divalent acids and bases, and this has been contirmed 
by many investigators. A further expected result of the Donnan equilibrium 
is that with either increasing or decreasing pH from the isoelectric point, 
the swelling will first increase to some maximum value and then decrease. 
In acid media, the swelling of both gelatin and collagen follow this expected 
pattern but the data in alkaline media do not present as clear-cut a picture. 
Loeb’ working with gelatin found an indication of a decreased swelling 
above pH 12, but the effect was not pronounced. Highberger ‘4 measured the 
swelling of purified collagen in caustic and also obtained an indication of a 
maximum swelling point near pH 12. Fritsch 5 in 1938 investigated the effeet 
of both lime and NaOH on calfskin and found definite indications of a maxi- 
mum in Ca(OH)., but no maximum in the NaOH. Bowes and Kenten ® in 
1950 have re-investigated the swelling of both purified collagen and gelatin in 
sodium hydroxide in very carefully controlled experiments. In the case of 
gelatin, a very definite maximum in swelling was found to occur at pH 12 
above which the swelling decreased to pH 13 and then above pH 13 there 


was a very rapid increase in swelling. With purified collagen, however, no 


real maximum was found although a plateau in the swelling curve was ob- 


served in the region of pH 12-13. Bowes and Kenten explain this apparent 
discrepancy with the Donnan theory as being caused by the breakdown of 
protein structural forces with increasing pH. The fact that gelatin follows 
the Donnan concept even though the magnitude of the swelling of the gelatin 
is much greater than with collagen would seem to indicate that the protein 
cohesive forces being destroyed in the case of the collagen must be related 
to the fibrous structure and the over-all skin structure of the collagen. Stub- 
bings and Theis? investigated the layerwise swelling of animal skin and in 
the grain area they found the swelling curve to follow the Donnan concept 
almost exactly, passing through a maximum at about pH 12 and then de- 
creasing. However, in the center of the corium they obtained the same type 
curve as reported by Bowes and Kenten with an apparent plateau in the 
region of pH 12-13. This lends further evidence to the idea of a breakdown 
in the structural forces of the skin in alkaline media since in the highly 
structured area of the grain there is no apparent cohesive breakdown, whereas 
in the area of large fiber bundles in the center of the corium, breakdown 
does occur. 

The effect of added salts on swelling should be to reduce the swelling 


according to the Donnan concept, since the difference in concentrations 
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inside and outside the fiber are reduced by the addition of neutral salt and 
this has been found to be the case in acid swelling. In alkaline swelling, 
however, Jordan Lloyd and Pleas* found that added salt repressed gelatin 
welling up to about pH 10, but above this pH, the swelling was not repressed 
to the extent expected. Bowes and Kenten ® found that small concentrations 
0.05 M) of NaCl repressed the swelling of collagen in NaOH in the pH range 
11-13 by about 10 per cent but that larger additions of NaCl up to 0.5 M 
produced no further decrease in swelling while still higher concentrations 
2.0 M) reduced the swelling still further. Bowes and Kenten # also discovered 
that additions of NaCl to Ca(OH), up to 0.05 M increased swelling over the 
entire pH range from 7-12.5, whereas larger additions up to 0.5 M produced 
no additional change and concentrations above 0.5 M caused a decrease in 
welling. With additions of CaCl to Ca(OH), the effect of increasing swelling 
was even more pronounced than with NaCl and the swelling increased pro- 
gressively up to the highest concentrations tested (1.02 M). That NaCl 
should cause an increase in swelling in lime solutions might be partially ex- 
plained in terms of the Donnan concept, since the effect of a monovalent 
cation on swelling is greater than a divalent cation, but the fact that CaCl, 
also causes a large increase in swelling, when, according to the Donnan equi- 
librium, it should reduce the swelling leads to the conclusion that the divalent 
Cat* cation must reduce the cohesive forces of the protein tremendously. 
This divalent cation effect on protein cohesion was suggested by Theis and 
Steinhardt! in 1942 in their interpretation of shrinkage temperature curves 
for various salts. 
IX PERIMENTAL 


investigation we have restricted ourselves to the study of the 
effects of added salts in saturated lime slurries since these liquors have the 


greatest commercial importance. Studies of swelling of animal skin have 


SA 


usually been conducted either on whole pieces of animal skin, (in which case 


the total welling is small and therefore small differences in the degree of 
welling are difficult to measure) or on ground-up skin material (in which case 
the structural features of the skin have been destroyed). In order to have a 
material in which the magnitude of swelling was large and yet one in which 
the structural features of the skin were retained it was decided to use shredded 
teer hide pieces abc ut 1 16” x 1 16” x 6-8 


the salt cured condition for this investigation. 


a 


) which had been shredded in 


Samples of shredded hide were soaked for 24 hours in water and then 
saturated lime liquors to which various amounts of salts had been 


he properties of these liquors with no hide present were presented 
and explai the aper of this series!!. Liming was done in a 
hide-liquor rati { five days with NaCl, Na.SO,, CaCl., NaCN, 
Na.S.O, and and for two days with NaOH, NaS, NaSH and Ca 


SH 
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TABLE I 


Effect of Various Salts on the pH of Lime Liquors with Hide Present 
(1:8 ratio) 
3 grams solid Ca(OH), per 100 ml., 5 day liming) 
Normality 


salt added Na2SO”4 CaCle NaCN 


0.05 


0.1 12.37 12.20 iz: 
0.2 . Roa 12 .i2 12 
0.3 - 

0.5 3 5 11 ; 12 


1 11 12 
1 12 
2 3 11.65 12 
2 11.50 

3 


(1.5 grams Ca(OH), per 100 ml. 

GRAMS salt 
per 100 ml. Na2S 

0.05 

0.067 

0.10 

0 

0 

0 

0 

0 

0.5 

0 

1 

1 

1 


After liming the samples were drained, carefully blotted and weighed, 
and the percentage gain in weight based on the salt cured weight was called 
the per cent swelling. The residual lime liquors were analyzed in the manner 
previously reported!! for pH, titratable alkalinity, and calcium and the 
results so obtained are shown in Tables I-III. 

A comparison of these data with those for the same lime liquors with 
no hide present shows that the presence of hide in the liquor lowers the pH, 
increases the lime solubility and decreases the titratable alkalinity. These 
effects may be explained in terms of the nitrogenous material solubilized 
from the hide in the form of soluble proteins and their degradation products. 
These nitrogenous materials in solution form slightly dissociated calcium 
salts and since the total calcium present in solution is measured by the 
analytical method used, the value reported for calcium includes both the 
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rABLE II 


-ffect of Various Salts on the Lime Solubility of Lime Liquors* 


1:8 hide-liquor ratio, 3 grams Ca(OH), per 100 ml., 5 day liming). 


NaCN Na2520 


O70 


O77 


O86 
091 
090 


OSO 


100 ml 


NaOH 


099 


calcium associated with the soluble nitrogenous matter and 


the free calcium 
ions. However, 


reported represents only that which can be 


titrated to pH 10 (thymolphthaleit 


I! 


and thus does not include the 


alkalinity associated h the calcium salts of the soluble nitrogen compounds. 


Thus while the total calcium in solution is increased in the presence of hide 
both the “free” alkalinity and the pH are decreased. 


ts added tot 


he saturated lime liquors on the swelling 


Figure 1. A comparison with the data from Table ITI 
icates a between swelling and titratable alkalinity 
and this is sho 


centration of 0.045 Nt 


function of the alka 


Over the range of hydroxyl ion con- 
is approximately a straight line 


ip may be extremely useful as a 
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rABLE It 


Effect of Various Salts on the Titratable Alkalinity of Lime Liquors* 
1:8 Hide Liquor Ratio, 3 grams solid Ca(OH), per 100 ml., 5 day liming) 


NaCl Na gSO,4 NaCN NagS303 Na ySO, 


O78 
155 
314 
324 
274 
320 
301 


1.5 grams Ca(OH)» per 100 ml 


Grams salt 


per 100 ml Na2S 


O44 
046 


047 
051 
054 
059 
066 
074 
091 
111 


measure of swelling in practical lime baths containing various salts, and as 


we shall show later has a greater value for this purpose than the correspond- 
ing measurement of pH. 


The relation between swelling and pH is shown in Figure 3, and it is im- 
mediately apparent that at the same pH value (about 12.4) swelling may 
vary as much as 100 per cent depending upon the salts present in the liquor, 
and therefore the use of pH alone in practical control work without a know- 


ledge of the salts present might lead to highly erroneous results. 


To explain the close correspondence between swelling and titratable alka- 
linity it is necessary to consider the factors which produce swelling as postu- 


lated by Procter, Jordon Lloyd and others, and to see how these factors are 
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L SKIN 
>ONT AINING 


g 1 


lity Salt Added 


being effected in a saturated lime slurry. One factor influencing swelling is 


the osmotic pressure (Donnan membrane equilibrium) and as previously dis- 


cussed this should increase to a maximum with increasing pH (up to about 
pH 12) and then should decrease. Monovalent bases should produce a greater 
osmotic term than divalent bases (i.e. NaOH should cause about one-third 
greater swelling than Ca(OH), at pH 12), and the addition of salts with the 
same cation as the base should reduce the osmotic pressure. Another factor 
influencing swelling is the breakdown of fiber cohesive forces, and this factor 
is one which has received little attention and consequently one about which 
little is known. From the data presented here and from the work of Bowes 
and Kenton ® and Theis and Steinhardt !° it would appear that high alkalinity 
or long soaking in alkaline liquors causes a breakdown of fiber structure, and 


that certain cations also cause this condition especially the divalent cations 
such as Ca++ and Bat? 
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RELATIONSHIP BETWEEN SWELLING OF HIDE AND 
TITRATABLE ALKALINITY OF LIME LIQUOR 


Na2SO3 


~ - -@ Na2s 
~«-6-" 


-e-* ooo 72 7@ NaOH 


PER CENT SWELLING 


. Na2S203 


- 075 
NORMALITY (OH) 
FIGURE 2 


Referring again to Figure 3 we see that the addition of any sodium salt in 
low concentration causes an increase in swelling even though the pH is not 
altered appreciably. This effect may in the main be ascribed to the effect on 
the osmotic pressure term caused by the addition of a monovalent cation to 
the divalent base (an expected Donnan membrane effect). In addition to this 
main effect a secondary effect occurs as a result of the solubilization of more 
lime by the added neutral salt. The increased lime solubility means that 
more Ca**+ ion is present which can act to reduce the fibrous cohesive forces 
and thus allow greater swelling. These two effects (increase in osmotic pres- 
sure and decrease in cohesive forces) will in general occur for low concentra- 
tions of any monovalent salt added to saturated lime liquors. 

The addition of CaCl, to lime produces a decrease in swelling at very low 
concentrations and then an increase in swelling at higher concentrations. 
The original decrease is probably due to a combination of the reduction in 
pH that occurs and the reduction in osmotic pressure that results from the 
addition of a salt to its base (i.e. CaCl, to Ca(OH),). The increased swelling 
that occurs at higher concentrations of CaCl, must be attributed to a break- 
down of fiber cohesive forces produced by the Cat* ion present. 

The addition of NaOH or salts which produced alkalinity either by re- 
action with lime (such as Na:SO,, NaSO,) or by hydrolysis (such as Na,S, 
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NaCN) cause an increase in swelling mostly by an increase in the osmotic 


pressure term at low concentrations, while at 


higher concentrations the 
greatly 


increased swelling is probably caused by the degradation of the fiber 


The Na.SO, swelling curve is higher than either the NaOH or Na.S 
curves bec ause tl 


forces. 


ie hide was in the sulfite liquor for 5 days whereas it was in 
the caustic liquors for only 1 


7 ays. 


Higher concentration of added sodium salts (above about 0.2 N) cause an 
additional effect which results in a drastic reduction in swelling. This effect 
may be ascribed to a dehydration or in terms of Debye-Huckel theory a 
change in the activity of the solvent (water). The strong alkalies (i.e. NaOH, 
NaS) were not added 


1 in sufficiently high enough concentrations to determine 
whether this dehydration could also be brought about with these electrolytes, 
| 


but all other sodium salts 


added showed the drastic effect produced by de- 
hydration. The concentrations at which this effect became pronounced are 
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shown in Table IV expressed in various concentration terms common tc 
practice. 


TABLE IV 


The Necessary Concentrations of Various Salts Added to Saturated 
Lime Liquors Which Produce Dehydration (1:4 Hide-Liquor Ratio 


Per Cent on Per Cent on 
Normality Molarity Solution Skin 
11 
10 
16 
56.8 


12.8 


ww be te te tO 


h dehydratic 


cur with sodium sulfate and sodium sulfite 
present 


is party dependent 
the lime has reacted 


then the properties of the added salt take 


TABLE IV 


Effect of Various Salts on Swelling of Hide in Lime Liquors 


Liquor Ratio; 3 grams solid Ca(OH), per 100 ml., 5 day liming) 


1:8 Hide- 


Normality 


salt added NaCl NagSO,4 


NaCN NagS203 Na2SO3 


276 
350 
195 405 
376 
388 
280 


134 


195 


194 


rams Ca(OH), per 100 ml 
Grams salt 
per 100 m 
0.05 
0.067 
10 
125 
15 
20 


5 


sn 


x 


~anmymwhdronNwet 
ow 0 
no 


% 
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Most commercial lime liquors will be lower in salt content than the values 
shown in Table IV, and so the dehydration effect would not be expected to 
take place in present practice. However, the important value is not so much 
the amounts of each individual salt present as the total amount of salts 
present, since if this exceeds about 0.5 N the dehydration effect will begin to 
occur. It is possible that this salt effect could be used in practice to decrease 
and control swelling, but no information as to the value of such control is 
available at present. 


SUMMARY 


The measurement of swelling of animal skin in saturated lime liquors con- 
taining various concentrations of added salts including NaCl, NaCN, NaSH, 
Na.S.0,, Na.SO,, Na.SO;, NaQH, Na.S, and CaCl, has been made. 

The results show that over a limited range of hydroxyl ion concentration 
(0.045 N to 0.055 N) the swelling of the skin is almost a linear function of the 
hydroxyl ion concentration. 

The addition of any sodium salt in low concentrations produces an increase 
in swelling, and the addition of a calcium salt produces a decrease in swelling. 
The addition of high concentrations of neutral sodium salts produces a dras- 
tic decrease in swelling and the addition of high concentrations of a calcium 
salt produces increases in swelling. 

An explanation for the effect of various salts added to lime liquors on the 
swelling produced in the skin was made on the basis that swelling is a result 
of three fundamental factors—osmotic swelling or Donnan membrane effect, 
change in the fiber cohesion, and dehydration. 

The results obtained suggest several practical applications in tannery beam 
house operations: 


1. Control of lime liquors by means of pH measurements alone is unre- 
liable, and a measurement of titratable alkalinity on the centrifuged liquor 
(to pH 10) would be more reliable. 


2. Sodium salts may be used to increase swelling in the liming operation 


where this condition is desired. 
3. High concentrations of sodium salts might be used to decrease swelling 
in the liming operation where this condition is desirable. 
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Formate Chemistry and its Application to the 
Deliming, Pickling, Depickling, Tanning and 
Neutralization of Chrome Leather. IT and II.* 


Joun W. Harn ty and Joun R. Roppen 


I. INTRODUCTION 


Many tanners have concluded that the additio f the formate radical to 


the various chrome tanning processes, such as deliming, pickling, depickling, 
anning nd neutralizing, either facilitate the processes or contribute new 


properties of commercial value to the resulting leathers. 


he tanning processe Ss rep 


ported by 


materials, amounts ‘d and points 
that an understanding of the chemistry of 
the chemistry of 3 ‘ak acid and its salts, 
se app ications. ‘There are three chemical 

radical available commercially 

» described in Table I. 

in Table I containing active impurities is sodium formate. 
a deterrent t ie t ery use ¢ I the material. The 
t i reactions, but the amount 


amount of alkali present (principally sodium car- 


can be compensated for whenever de irable 


} 
‘ 


f sodium formate considered as a neu- 


met wi ink reren uccess. While the 


tremend impet o the use of formate 
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TABLE I 


Formic Acid HCO, TH Colorless liq None 
in water sol 
Sodium Formate NaCO,H White powder NaOH 
Na,CO; 
NasC,0, 
Calcium Formate 2 5 Gray powder None 
Sulfuric Acid 2 Colorless liq None 


in water sol. 
66° Be 


May, 1951 


In the discussion ac Lake George ? there seemed to be an underlying recog- 
nition that the use of the formate salt resulted in the substitution of formic 
acid for sulfuric acid. Theis, Thorstensen and Agarwal * show the replace- 
ment of sulfuric acid by formic acid when adding sodium formate to chrom- 
ium sulfate liquors. Stumpf 4, in his formula for bating, pickling and tanning 
of chrome side leather in one continuous operation, which he states has pro- 
duced excellent leather in a number of tanneries, introduces the formate into 
the pickle solution with the salt (sodium chloride) prior to the addition of the 
sulfuric acid and he clearly recognizes the formation of the formic acid. This 
appears to be complete recognition of the chemical transformations involved, 
and that is, whenever the salt of a weak acid and a strong base are introduced 
into a strong acid medium, such as a sulfuric acid pickle or an acid chromium 

ulfate solution, the salt immediately liberates the weak acid, and the strong 
base combines with the strong acid. This does indeed have a pseudo neutraliz- 
ing effect. “There is an immediate rise in the pH value, because formate 
molecules replace sulfuric acid molecules with formic acid molecules. This is 


particularly significant in the case of chrome tan liquors because the net effect 


1 


is an increase in pH without a change in basicity as defined by Schorlemmer. 
There is also a resulting increase in the solubility of one of the reaction prod- 
ucts when the formate chrome liquor is used to pickle-tan partially delimed 
tock. The reaction product is the soluble calcium formate in place of the 
relatively insoluble calcium sulfate. 


Figure I shows the relations between the pH values of formic and sulfuric 


acid in chemically equivalent solutions, and indicates that the substitution 
of formic acid for sulfuric acid will increase the pH from 0.5 to 1.5 pH units, 
depending on the pH level at which the transformation takes place. The 
authors expect to show that formates have specific applications to each of 
the related processes—deliming, pickling, depickling, tanning and neutraliz- 


ing—but since the reactions involved in pickling are clear cut and since 
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FIGURE I 


Acids In Distilled Water 


40 50 60 70 80 90 /00 


a GRAMS PER 1000 ml 
Yo: | GRAM 


pickling and deliming are frequently done together and are first in the order 
of procedure, these are considered first. 


Il. Detiminc AND PICKLING 


Chemically speaking, the simplest thing to do would be to use formic acid 
and sodium chloride. However, at present market values the following 
equations show that either of the formate salts, when used with sulfuric acid, 
is a cheaper source of formic acid. The equations show the materials used in 
stoichiometric proportions. ‘The formula weights and purities are from 


Table I. 


1. SODIUM FORMATE 


NaCO.H plus H,SO, - 2HCO.H plus Na,SO, 


2 x 68.0 98 .08 2 x 46.02 142.05 


96 932 90 1.00 


Thus 141.7 lbs. sodium formate plus 105.2 lbs. sulfuric acid give 102.3 lbs. 
formic acid and 142 lbs. sodium sulphate—or 138.5 lbs. sodium formate plus 
102.8 lbs. sulfuric acid give 100 lbs. formic acid (90 per cent). 
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Me FORMATI 
H.SO * JHCOH 


> x 46.02 


> 


sulfuric acid give 102.3 Ibs 
27.9 Ibs. calcium formate 
90 per cent). It can be 


ost of 100 Ibs. of formic 


TABLE Il 


rmic acid when derived from various com- 


ls, 90 per cent formic acid $20.00 


} 


nd sulfuric acid: 


137.6 |b dium formate 


: 
ulfuric acid: 
127.9 lbs. calcium formate 


102.8 lbs. sulfuric acid 


could be used interchangeably and that 


] 


» will decide which is to be used. Of course 


-products of the reactions must be con- 


‘re the calcium sulfate will have a notice- 
‘the sodium sulfate. In either case some 
the calcium sulfate can be removed by 


the sodium sulfate and soluble CaSO, may be 


ss salts, either chlorides or sulfates. 


LABORATORY PICKLE EXPERIMENTS 
tup to test the vali lity of the above conclusions. The 
commercially bated completely delimed cattle 


formate combina- 


“d bated 
ater (1000 ml 


salt (60 grams 


ulfuric acid (10 grams—10.4 g. 96.5 per cent acid) 
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f 


n Chloride 
Per cent 


100 Per Cent 
im Sulfate 


96.5 Per cent 
100 Per « 
Sodium Formate 
NaCOOH 
Calcium Formate 
99.5 Per cent 


Acid 
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This conforms to the general pattern of a commercial paddle pickle. All 
tests were run at 75-80°F. The stoichiometric amounts of the materials used 
are shown in Table III. 

The bated stock was added to the prepared liquors, then stirred continu- 
ously for 1.5 hours, and intermittently thereafter. The course of the pickling 
reaction was followed by taking pH values of the liquor as indicated in Table 
IV. These results are shown graphically in Figures II, III and IV. 

In Figure II we have a sulfuric acid pickle, a hydrochloric acid pickle and 
three formate pickles,—one with formic acid and two where the acid is ob- 
tained by the reaction between the formate salts and sulfuric acid. 


FIGURE IT 
PICKLES 





The similarity of the formate pickles and their divergence as a group from 
the sulfuric and hydrochloric acid pickles are striking. Since calcium sulfate 
is precipitated when calcium formate and sulfuric acid are mixed, we have 


) 
( 


positive evidence that formic acid must be formed in this reaction; and despite 
the incomplete precipitation of the calcium sulfate, the pH values indicate 
that the formic acid reaction is complete. For example, No. 8, the formic 


pickle, has an initial pH of 2.08; and No. 15, the calcium formate sulfuric 


acic 


t 
i 
1 


acid pickle has a pH of 2.10. The higher pH 2.32 of the sodium formate pickle 
No. 16 might indicate less than complete formation of formic acid. However, 
this higher pH can be attributed to the alkalies known to be present. That 
this is true is substantiated by No. 6 shown in Fig. III where the alkalies 


were compensated for by the addition of extra sulfuric acid, with a resulting 
pH of 2.02. 
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FIGURE I 
FORMATE PICKLES 








#6 Co mercial Sodium Formate -Adjusted pl 2.02 
Formic Acid 90% p4R.OB 
Calcium Forme O phR2ZO 
Sodium Formate PE ii 


6 & 





HOURS 


Test No. 10, a formic acid blank run under the same condition as No. 8 


in an open vessel with agitation—is introduced to show that there is no in- 


crease in pH due to loss of formic acid to the atmosphere during a formic acid 
The fact that formic acid is a low boiling liquid 100.8°C and in 
ution has partial pressures as follows—-50°C.-12.4 mm Hg., & 


and 104° 59.1 mm mav lead us to suspect such a loss. However 
cle indicates that no such loss occurs. Actually more water than 


mm dilute solutions. Figure II nows the ¢ m parison of 
other formate tests; No. 5, C. P. sodium formate: N 


formate (when the contaminating alkalies are compen- 


calcium formate (when the amount of sodium formate 


dium formate pickle is added to the calcium formate pickel 
e is even more striking than in Figure II. The agreement 


m formate and the sodium formate pickle indicates that 


ium sulfate precipitated from the calcium formate pickle 


| 
| 


f formic acid f 
pH was stabilized immedia 
f 30 to 40 minutes, 
CaSO,.2H.O (gypsum)? remaining in 
per cent. While it is but slightly soluble 
much more soluble in formi 


t the amount of formic acid 
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formed under these pickling conditions, the presence of the calcium sulfate 
might have effects on subsequent processes and leather properties. 

Some of these pickle liquors were titrated with sodium hydroxide and 
phenolphthalein at the beginning and the end of the tests to show the actual 
takeup of acid. The results are shown in Tables IV and V. This indicates 
that, when stoichiometric equivalents are used, sulfuric acid (Test 9) with 
its greater ionic activity has a greater affinity for hide substance than does 
formic acid (Test 8). Furthermore, the results are the same as in Test 8 when 
the formic acid is derived from either calcium formate (Test 15) or sodium 


formate (Test 


rABLE \ 


Per Cent Acid Acid Taken Up 


Taken Equivalents* 


59 


2 


05 


12b 
17 


*Includes 


**From cz 


***From 


Steiglitz® gives the relative acidic activities as hydrochloric 100, sulfuric 
74 and formic 1.3. Calculated from Lange’s® ionization constants sulfuric 
acid is 89 and formic acid is 1. However, Figure I shows that to gain pH 2.0 
requires only 30 times the amount of formic acid that would be required by 


sulfuric acid. Tests No. 17 and No. 14 (discussed later) show that it requires 


only about 6.5 times more formic acid than sulfuric to arrive at the same pH 
in pickled stock. 


This lower affinity of formic acid would indicate that a straight formic acid 
pickle might not be satisfactory commercially. If we examine the Stumpf 
formula ‘ we find that an excess of sulfuric acid is used. The 40 Ibs. of sulfuric 
acid with the 30 Ibs. of calcium formate represents an excess of 69 per cent 
over the amount required to convert the calcium formate to formic acid. 
Actually the pickle is 60 per cent formic and 40 per cent sulfuric acid. This 
combination has both the high ionic acitivity of sulfuric acid and also the 
specific chemical activity of the formate radical. Another set of pickle tests 
was set up: No. 12, using the same amount of calcium formate as No. 7 but 
using the same excess sulfuric acid as in the Stumpf formula. In terms of the 


prior pickle test this is 1 equivalent of formic acid and .69 equivalents of 
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sulfuric acid. ‘Test No. 14 was made with .72 equivalents of sulfuric and Ni 

17 with 4.75 equivalents of formic acid. These were designed to have similar 
pH values, and the results are shown graphically in Figure IV. The curves 
of No. 12 and No. 14 are nearly identical. Reference to Figure I shows that 
the initial pH values (approximately 1.0) of No. 12 and No. 14 are unobtain 
able with formic acid alone. This is borne out by the higher initial pH value 


of No. 17—-1.78; but the final pH of . 17 is identical with No. 14. 


F/GURE IZ 
PICKLES 
“/4 Ha S04 
"12 Sz 504-40% 
H COOH - 60% (From Calcium Formate) 
“/7 HCOOH 














hen added to No. 12 reducin 


ulfuric acid to pe it or .44 equivalents, increasing the formic acid to 


gy the excess 


1.22 equivalents and raising the pH. The pH value 24 hours later was 2.76. 
In the mean } in N 14 the pH had increased to 2.80 an j No. 17 to 2.71. 
From t 


) } 


MS Se tests, Figure IV, we see that we can arrive at approximately 
the same pH value in pickled stock by using either .75 equivalents sulfuric 
acid, .50 equivalents sulfuric acid and 1.25 equivalents formic acid or 4.75 


See Tables IV and \ We find that the low 


ge takeup but is low in equiva- 


equivalents for ni acl | lone ‘| hese liqu rs were then titrated to determine 


No. 17 has a low percentage take- 


tion the equivalents taken up are 
Ww percentage takeup but the equiva- 
; 


1 equivalent) sulfuric acid pickle. 
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» we have not determined the relative amounts of the two acids taken 
up, since we used only .44 equivalents of sulfuric with a total of .8 equivalents 


of acid taken up, it would appear that the ratio is probably in the order of 
50 50. 


FIGURE X 
PICKLES 


© Me S04 

pH 40 

PENETRATION © 60% HCOOH 

AOJe Hz S04 
pl 15 


& HCOOH 
pH 2.5 


© Hz 504 
a pH 2.5 


Rate Or PENETRATION OF PICKLES 


Since one of the claims made for the use of formates is the reduction in 
processing time, we have developed an apparatus to measure penetration 
times as affected by chemicals, concentrations, pH values, temperatures, etc. 

Figure VI). This is a modification of an apparatus described by Stran- 
dine, DeBeukelair, and Werner!®. The apparatus is simple, consisting of 3 
pieces of standard Pyrex glass pipe of 2” diameter. One tee and two 90° els. 
These are joined together with aluminum flanges. The test pieces serve as 
gaskets and completely separate the liquids in the els from the liquid in the 
tee. The center or tee section holds approximately 500 mls, and the el ends 
each hold 325 mls. The portion of an 8 oz. thick test piece in contact with the 
liquids will weigh approximately 10 grams. Due to the large volume of solu- 
tion in relation to the weight of the test piece, the changes in concentration 
during a test are very slight. The test piece is maintained in equilibrium with 
the preparatory liquor until it is penetrated by the test liquor. ‘Two tests 
may be run simultaneously by putting the preparatory liquor in the center 
section and the test solutions in the els. Or a duplicate test can be run by 
putting the test solution in the tee and the preparatory liquor in the els. Con- 
siderable variation in the design could be had by using other standard parts 
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FIGURE VI 


H-R PENETROMETER 
that are available. Whole hide may be used for test pieces, and penetration 
may be measured from grain to flesh or from flesh to grain. In this series of 
tests plump steer hides 12-14 oz. thick were selected after unhairing. 10” 
strips were cut along the backbone and these were split down to 8.5 oz. by 
first removing 2 to 4 ounces from the flesh side and then 2 ounces from the 


grain side. These strips were refrigerated and prepared for testing as required. 


Many ways of determining the completion of penetration may be devised. 
In these pickle tests the face of the specimen away from the test solution was 
swabbed with an indicator, such as brom cresol green. When the solution on 
one side of the specimen is colored, as with a chrome liquor, and the other is 
1.1 

i 


not, as with a pickle, the migration of color into the colorless phase is readily 


detected. 


PENETRATION Tests, SERIES No. 1 
‘This series was run in the conventional manner, 1. e., penetration was from 


both sides into the center. Penetration was measured by making cuts and 


applying indicators at intervals. There was some agitation. Split test pieces 
of approximately 40 grams each 


were used after deliming and washing. 
‘The makeup of the test solutions and results are shown in Table VI. The rate 


of penetration is also shown graphically in Figure V.. When the acids are used 
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in chemical equivalents the sulfuric acid has the lowest pH and the most 
rapid rate of penetration. The formic acid with its high pH is slower. How- 
ever, it is much faster than the straight sulfuric acid made up to a comparable 
pH (No. 5). 


of course slower than the corresponding sulfuric acid pickle but faster than 


The mixed-acid pickle corresponding to Stumpf’s 4 formula is 
the formic acid pickle and with an intermediate pH as would be expected. 


TABLE VI 
Test No 3 4 


Water ml 

Salt g. 

Delimed stock g. 
Sulfuric Acid 


96.5% g. 


2000 
120 
40 


2000 
120 
40 


20 
Formic Acid 
90% gz. 
pH 
Penetration ‘ 
15 min. - 
20 
40 
66 
75 
90 
99 


2.41 


25 min. 
35 min. 
55 min. 
70 min. 
100 min. 
130 min. 
pH 


1 
2 
3 
4 
5 
6 
2. 


1.08 


* 


2 g acid added during test to keep pH down 


PENETRATION Tests, SERIES No. 2 

‘These tests were run in the penetrometer. The test pieces were in equilibrium 

with neutral salt solution (60 gram/1000 ml). The composition of the pickles 
and the results are shown in Table VII. 


TABLE VII 
Test No 2 


1000 
60 


Water ml. 
Salt g. 


Delimed stock g. 
Sulfuric acid 96.5% g. 
Formic acid 90% g. 
Cal. Formate 99.5% g. 
Sodium Formate 95 .2° 
Acid Equivalents 

pH 

Penetration Time min. 


pH 


g. 


83 


89 


* 


1.02 


5 grams H2SO,4 added to compensate for alkalies in sodium formate. 


10 
17.6 


13.2 


1.69 
1.01 
180 
35 


(See Table 1). 
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2, 3 and 4, all contain 1.69 chemical equivalents 


60 per cent formic and 40 per cent sulfuric, corresponding to 


the Stumpf formula. In Test No. 2 the formic acid is derived from calcium 
formate and in Test No. 3, from sodium formate. Test No. 1 contains 1 equiva- 
f acid and iti 


it is all sulfuric acid. The 1 equivalent of sulfuric acid pene- 
ister than the 1.69 equivalents of mixed acid, although the difference 


) great as in Series 1, when equal equivalents of sulfuric acid and mixed 
were used. (Tests 3 and 4 


+ 
I 


Tests 2 and 3 again show that like results 
ire obtained from formic acid derived from either calcium or sodium formates, 


when compared with a formic acid pickle, Test 4. 


While it is quite evident that formic acid pickles less rapidly than sulfuric 
1, it seemed possible that due to the much greater solubility of calcium 


ver calcium sulfate, that formic acid, despite its lower ionic activity s 
lelime faster than sulfuric acid. This would be of practical significance 


common practice to pickle stock that is not completely delimed. 


PENETRATION Test SERIES No. 3 


Undelimed stock was used in these penetrometer tests as follows: 


cN Test No 


Water ml 1000 1000 


Salt G 60 60 


Formic acid 
90°; 10 

Sulfuric acid 
96.5 10 


pH 0.94 


Penetration 


time min 260 


that despite the low solubility of calcium sulfate that 
sulfuric acid when used in equivalent concentrations delimes faster than formic 
acid. 


Here the average penetration rate for the formic acid is 65 per cent that 


of therate for sulfuric acid. In Series 1, (delimed stock) the penetration rate of 


formic acid is only 42 per cent that of the rate for sulfuric acid. This might 


indicate that the solubility of calcium formate speeds up the deliming rate 
of formic acid | hat due to its lower active acidity it is still slower than 
sulfuric acid 


PENETRATION Tests, SERIES No. 4 


Test No. 1 from Series 3 was repeated as a control to check the action of 


m calcium formate, when used for deliming. Unde- 
stock was used in these penetrometer tests as follows: 


formic acid derived fr 


limed 
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Test N 


Water ml. 1000 1000 
Salt g. 60 60 
Calcium for. g 

For. acid 90° v 10 

Sulf. acid 99.57 


pH 


Penetration time min 


The penetration times are in agreement with Series 3. Test 1, and it is 
evident that the formic acid derived from calcium formate delimes in a 
manner similar to 90 per cent commercial formic acid. 

In all these penetrometer tests Series 2, 3 and 4 the penetration time is 
taken as the time required to bring he pH of the specimen face away fro m 
the pickle solution down to a pH of 4.0. 


SUMMARY OF PENETRATION TeEstTs (See Table VIII) 


SUMMARY 
Various pickles—sulfuric acid, and combinations, also pickles where the 
formic acid has been derived from the sodium or calcium salt——are compared 
as to the resulting pH values, amounts of acid taken up and rates of penetra- 


tions into delimed and undelimed steer hide. 


A simple apparatus for measuring penetration rates is described. 


CONCLUSIONS 


When equal chemical equivalents are used, sulfuric acid penetrates 


more rapidly and reacts more completely than formic acid. 


When equal } H solutions are used, formic acid penetrates more rapidly 


and more acid is taken up than with sulfuric acid. 
When mixtures are used, intermediate results are obtained. 


The large excess of formic acid required for a satisfactory commercial 
pickle can be greatly reduced by using a small quantity of sulfuric acid 
with the formic acid. This approaches the rapid action of a sulfuric 
acid pickle and at the same time introduces formic acid into the pickled 


stock. 


When salts of formic acid, such as sodium formate or calcium formate, 
are introduced into a strong acid medium—such as a sulfuric acid 
pickle or an acid chromium sulfate liquor—formic acid replaces an 


equivalent amount of sulfuric acid, with a resulting increase in pH. 
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OAK SLABS & CORDWOOD AS A SOURCE OF TANNIN & Pl 


Kither sodium formate or calcium formate when used with stoicheio- 
metric equivalents of sulfuric acid is a cheap source of formic acid. 


Such formic acid gives chemical results that appear to be identical 


with results obtained with commercial formic acid. 


When the formate salts are used, reaction by-products, either sodium 


sulfate or calcium sulfate, are introduced into the processing liquors. 
While these materials are generally considered inert, they may have an 
effect on the pickling process or on the subsequent tanning process, 
and their presence must be considered. 

The sodium sulfate formed generally stays in solution but will pre- 
ipitate in cold, concentrated solution. 

‘he calcium sulfate formed generally precipitates but in sufficient 
dilution or in presence of excess formic acid it may be completely 
solubilized. 


In a mixed acid pickle, increasing the ratio of formic acid increases 


the solubility of calcium sulfate, and increasing the ratio of sulfuric acid 


decreases its s¢ ubility . 
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Oak Slabs and Cordwood as a Source of 
Tannin and Pulp 


By E. A. Snow* 


Valley Authorit 
of Forestry Relati 
Norris, Tennessee 


The present supply of domestic vegetable tannin is far short of the demand. 


A large proportion of it now comes from blight-killed American chestnut 

wood, but this source is rapidly nearing depletion. Considerable interest has 
*The 

Laboratory 

W.H. Cur 


lucts 
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developed in other native sources of tannin. Recent investigations have 
dealt with the foliage of sumacs native to the East 3, the 


native to the Southwest 4, 


root of canaigre 
’, bark of hemlock, spruce and redwood of the 


West !6, trees of the Southeast !2, and plants native to Florida ®, more es- 


pecially the scrub-oaks?, !!. Most of the plants processing chestnut extract 
are located in the Tennessee Valley region. Here the tannin producing pos- 
sibilities of pine bark have been examined! 4, Oak bark has also been investi- 


gated in view of the abundance of oak in the forest !, 15. The present report 


on the separation of bark from wood in chipped oak material is the final 
phase of TVA investigations on use of the oak resources for the production 
of tannin. 


Tue Stupy 


Laboratory tests! conducted in 1944 showed that good quality leather 
could be made with tannin extracts obtained from oak sawmill slabs. A 
commercial scale test! made in 1946 on mill-run slabs substantiated the 


desirable qualities of oak extracts for heavy leather production. It was 


found, however, that the extract obtained from whole slabs (chestnut oak 


was excluded) could not compete economically with that obtained from 


chestnut wood at 1946 prices. It was necessary, therefore, to investigate 


means of lowering extraction costs. Since the tannin in oak slabs is concen- 
trated in the bark, it was reasoned that if bark and wood could be separated, 


two high value products could be produced: a bark product rich in tannin 


and a wood product suitable for pulping. As tannin is readily leached by 
water, a dry unit process was sought that would permit the use of not only 
slabs and edgings, but also small round wood. Chipping before separation 


has these advantages: 
: } 
It IS appl 


plicable over a wide range of sizes of raw material. 


. The bark is removed from the wood by the shattering action of the 


chipper knives. 


Removal of bark by this method will work on green or dry wood at any 


season of the year. 


Separation of the resulting bark and wood fragments might then be accom- 
plished by a specific gravity type of separator, provided of course that there 
is a difference between the specific gravity of the bark and wood. Specific 
gravity determinations made on a limited number of samples of oak wood 


and bark representing three of the more important commercial species of 


oak in this region are summarized in Table I. From this it may be seen that 
the specific gravity differential between bark and wood is of such an order 
that shape and size of the fragments will exert a strong influence on the 


separation. Hence it is necessary to screen the chipped material into several 


size classes before processing on the separator unit. This type of separator 





OAK SLABS & CORDWOOD AS A SOURCE OF TANNIN & PULP 


segregates the chips into a series of fractions ranging from nearly pure bark 


at one end to nearly pure wood at the other end. Intermediate fractions are 
recycled with the raw material and the other fractions are recombined to 
form the final wood and bark products. The accompanying flow sheet (Figure 


1) shows the successive steps in the process. 


rABLE I 


Specific gravity of wood and bark of samples of 
black, white, and chestnut oak* 


cific gravity Moisture content 
ot ot 


Bark OOK Bark 


Black 
QO. velutina 
White 


O. 


Chestnut 


(). montana 


which was computed as the ratio of actual weight to actual volume 


nt. Each value is an average of 2 representative samples; moisture content 


FIGURE 1 
3 FLOW DIAGRAM OF 
OAK SLABS SEPARATION PROCESS 


> 


Ag 
wO0OD PRODUCT BARK PRODUCT 
46 % 54% 





SOCIATION 


‘ntrating the wood and bark of chipped oak 


material by IS } plot plant Wa established at Norris, ‘Tennessee 
n 1949, 


Woop-Bark SEPARATION ‘TESTS 


chips produced by a Carthage 

\-cylinder hogs were studied for 

| 1g pro luced the most satisfact Ty 

equipped with an open thro » cylinder, and the throat 


plate was set as far below center as possible to insure maximum production 


of long-grained chiy The machine used the | 


Mitts and Merrill following extensive chipping tests made at their plants. 


ilot plant tests was designed 


It had a 30-inch diameter, open throat V-cylinder with vertical feed and a 
reduced cylinder speed of 520 RPM (Figure 2). At a 1/8-inch knife setting, 
sak slabs were chipped at an average rate of two tons per hour, dry weight. 


Table I] 


Screen analysi { k-slab chips produced at 


knife settings : ’, and 3/16’* 


Because of the small differential in specific gravities of the bark and wood, 
the chips must be sorted into several size classes. For this operation a multiple 
ng screen was designed and constructed (Figure 3). <A set 


of five interchangeable screen decks with 1-, 1/2-, 1/4-, 1/8—. and 1/12-inch 


material into six size classes (Figure 1). 
was usually severed from the wood by 
‘onsequently, a high percentage of the 
Segregation of the wood and bark 


size classes, over the deck of an 
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FIGURE 2—30-inch V-cylinder hog used to chip slabs, edgings, and cord wood. 


air-float type specific gravity separator. his operation a Sutton, Steele 


and Steele BX-100 separator, equipped witha 16-mesh per inch wire deck and 
low riffle bars was used. The deck was adjustable on double inclines—down- 
ward towards the discharge side and upward from the feed point (Figure 4). 


A blower forced a controlled blast of air up through the deck screen under 
the chips causing the lighter material to rise. When properly stratified the 
bark remained in contact with the deck and ‘‘walked” up the incline to the 


far end before discharging through chute 5. The lighter wood chips rose 


4 
above the bark and were freed of most of the forward 


kicking action of the 


deck. Wood chips, therefore, drifted sidewise over the riffle bars and were 


discharged through chutes 1, 2, and 3 (Figure 1 
It was important that chips be fed to the separator at a uniform rate. A 


gravity feed bin was not satisfactory. To solve this problem we built a 6-inch 
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reen used to size chipped material. 
f from 15 to 60 feet per minute, to feed 


und oak cordwood and oak slabs and 
ned from one to four months. Each 
were taken before and after each step. 


were made at frequent intervals. The 


‘-d for each screen and separation fraction 


chips and weighing each separately. 
to approximately 12 per cent moisture 


ying tests could be run. 


labs at knife settings of 1/16-, 1/8-, and 

ject from face of V-cylinder on hog) indicated 
the most satisfactory. At the 1/16-inch setting 
an excessive quantity of fine material unsuited 
unsuited to separation. The 3/16-inch 

ler, and the wood chips produced were 
Screen analysis of slab chips produced 


in Table II. 
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\ir-float type of specific gravity separator and variable speed belt conveyor 


RESULTS 


Separation tests were run on both moist 


chips stratified better on the air table, hence ‘sulted in better eC} arations. 


This is understandable because the wood chi ontained more water than 


the bark and lost more in drying. This resulted in a greater difference 
effective specific gravities of the bark and wood. ough several di 
ancies appear in Table III, it is apparent that s | ions are more 
factory with dry chips than green ones. 

Chipping, screening, and separation tests were run on the following types 
and weights (oven-dry basis) of raw materials: slabs, 2,019 pounds; edgings, 
224 pounds; and cordwood, 1,374 pounds. ‘Tables IV and how the result 
of typical runs on slabs and cordwood. Chips over 1 inch in size contained 
very little bark; chips under 1/8 inch contained high proportions of bark. 


No attempt was made to further purify these sizes. Separation of the three 
intermediate size chips gave generally satisfactory resul 

Kdgings tested were long, narrow, and usually tapered. Their bark content 
averaged 49 per cent, somewhat higher than for either slabs or cordwood. 


In chipping, an excessive quantity of long striy ood and bark from the 
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PrABLI 


1,000 pounds of 


Mp 


se clearance adjust- 
f material (approxi- 
Ihe bark content 
nd it could 

a hammer- 


is process. 


results similar to 
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TABLE V 


Separation analysis per 1,000 pounds of 


oak-cordwood chips* 


Separation tor 


Bark Wood product from 
Screening product 


Weight Bark Chute § Chute 3 Chute 2 Chute 1 


ontent Wr Bark Wr Wood Wr Wood Wt Wood 
ibs Percent Ibs. Percent Ibs. Percent Ibs. Percent Ibs Per cen, 


60 
205 
462 
200 
31 
42 
1,000** 24 q 8&3 


*Based on June 29 run of 572 pounds of oak roundwood (moisture 50 Per cent), that yielded 420 pounds 
chips (moisture 13 Per cent 


**] ncludes a remainder from Chute 4 of 179 pounds of un material 


Costs of chipping, screening and separation in terms of kilowatt hours per 


ton based on averages obtained in the pilot plant tests are given in Table VI. 
Recent correspondence with the manufacturer of the separator indicates 
that its capacity can be increased by equipping it with a deep tailing riffle 
and making certain adjustments. Likewise, a commercial screen would be 
much more efficient than the experimental model used in these tests. In a 
commercial operation the chipping, screening and separation steps would be 
conducted simultaneously. This, with an adequate conveyor system, would 
further reduce unit costs to an economical figure. 


rABLE VI 


Cost of chipping, screening, and separating 
one ton of oak slabs* 


Machine Operation Power 


Material Kind HP ~ time 
one ton 


machine 
hrs. 


Slab Hog 42 
Chips Screen i 66 
Chips Conveyor 66 
Chips Separator 5.56 


Chips Conveyor 56 


Total power cost —Ic per KW hr. 56c per ton. 


*Based on averages of pilot plant runs on slabs 


Comparable chipping rates for cordwood and edgings 
were 0.35 and 0.83 machine hours, respectively 
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ABLE VII 


produc ts obtained 


conte 
itent 


processed 





OAK SLABS & CORDWOOD AS A SOURCE OF TANNIN & PULP 


wood product were submitted to the Forest Products Lab- 
sconsin, for tests to determine its pulping character- 


ncluded pulping the wood product to a yield of 78 


neutral ‘process. Both the pulp and the 


were found to be below commercial strength 


} 
vent Oak 


ler experiments with s] 


states that a com- 

is material to a 

ould be economically 
The properties of corru- 


by the semi-chemic al. 


commercial boards in Table 

slabs, when pulped to a near 70 

will | bo 1 properties which compare very 
mmercial boards in blend with 


keen reported by Sapp His mill scale 
ulp is blended with as little as 7’ per 


slightly inferior to that produced from 


rABLE VIII 


Properties of corrugating board made from oak slabs after pulping by 


i-cher 
chem 


Oak slab 


Wood produc 


( 


ommercial 
Straw bo 
Chestnut 


Hardwoor 


ir 


} 


j 


1 * + 


screened 


board 


} 


il neutral sulfite process compared with commercial boards* 


W 


per LOOO 


0.0113 
0091 
0094 


0110 


OOKD 


|-board 0100 


x 40 - 500. 


1a 14-mesh scr ym 1946 tannin-extraction t on un-separated oak 
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Disct SSION 


ing operation the value of the products must be balanced 
against costs. When working with a waste product, such as oak slabs, it 1s 


important to market all processed material and avoid producing a secondary 


Although this study was aimed at producing a tannin product, and a 


ing product, it does not preclude the use of certain fractions for other 


purposes. In fact, the disposal of certain fractions through other outlets 


would definitely improve the quality of both of the proposed wood and bark 


products. McIntyre? has suggested such nonpulping uses for wood chips as 


animal bedding, poultry litter, compost and soil conditioner, mulch for 


4 


orchards and berries, soil covering for yards, grounds and roads, and packing 
material. 

\n evaluation of the wood-bark separation process as outlined in this 
paper may be expressed in terms of the increase in value of the separated 
products as compared to the value of slabs for fuel. As compared to the ex- 


traction of 


1 


whole slabs the advantages of separation lie in the production of 


a valuable bark product that yields nearly as much tannin which costs 
less to extract, and (2) a valuable wood product for pulping. 


lo arrive at the value of a ton of processed slabs, we will first consider the 
bark pro . This was found to contain 54 per cent of all the material and 
90 per cent of all the bark. The tannin content as determined by Rogers !° 


was 6.5 per cent. In a commercial operation an extraction efficiency of 75 


per cent 


hould be attainable without an undue decrease in extract purity. 
Therefore, from a ton of air-dry slabs (15 per cent H,O) we could expect 


918 pounds of moisture free bark product. From this, 45 pounds of tannin 


can be recovered which at 14 cents per pound (1946 price) will make a tannin 


value of $6.30 for the bark product obtained from a ton of slabs. At 60 per 


cent moisture the spent bark chips will have a fuel value equivalent to one- 


sixth ton of coal, or approximately $1.25. To this must be added the value 
of the 46 per cent of the material falling in the wood product which has been 
found by test to be suitable for pulping. At an estimated value of $10.00 
per ton for this low bark content, chipped material, an additional $4.60 will 


be added to make a total value of $12.15 for the processed products obtained 
from a ton of air-dry slabs. 


‘To arrive at the cost of raw material and processing we will take the value 


of a cord of air-dry slabs (3750 pounds @ 15 per cent HO) at $8.00, as ob- 
tained in the commercial test'. Converting 


to a tonnage basis will make the 
cost of slabs $4.27 per ton. 


from this same test combined chipping and ex- 
traction costs are reported at $6.85 per cord, or $3.65 per ton of slabs. As the 
breakdown on chipping cost alone is not available for this test, reference is 
made to Morgan’s* very comprehensive study of the cost of producing chips 


from cull and waste wood. From his report and information obtained in this 
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pilot plant study, the chipping cost is estimated at $1.10 per ton. As all the 
material must be chipped anyway, there will be no savings at this point. 


However, as the bark product represents only 54 per cent of the chipped 


material and has a higher tannin content than whole slabs, the extraction 
costs should be reduced by nearly a half. Therefore the extraction cost of 
$2.55 for whole slabs would be reduced to $1.38 for the bark product for a ton 
of slabs. 


On the basis of our experience in the pilot plant tests we estimate that a 
commercial plant chipping 50 tons of sawmill waste per day could screen and 
separate the wood from bark at a cost of $1.35 per ton. This estimate is 
based on a capital investment at 6 per cent interest covering commercial 
screens, a series of separators and the necessary conveyor units to fully 
mechanize chip handling. Power costs are based on $ .01 per kilowatt-hour 


} 
; 


and labor costs are based on a minimum rate of $1.00 per hour. 


Summarizing the costs of raw materials and processing we get the fol- 
lowing: 
1 ton air-dry slabs 
Chipping costs per ton slabs 
Extraction cost for bark product 


Screening and separation costs 


‘Total cost of one ton of air-dry material and processing $8.10 
Similarly the value of the processed products are: 

Tannin recovered from bark product from one ton of slabs $6.30 

Fuel value of spent chips L.29 

Allowed for value of wood product 4.60 

Total value of one ton of air-dry slabs $12.15 


The difference between these two values represents the amount available 
for transportation, sales expenses and other,items not mentioned. It should 
be kept in mind that the high tannin content of chestnut oak bark normally 
included in mixed oak slabs would further raise the value of the bark product. 


SUMMARY 


Laborary and commercial scale studies were initiated by TVA in 1944-45! 
to determine the suitability of oak sawmill waste as a local source of 
vegetable tannin to supplement diminishing supplies of chestnut wood. 
Heavy leather of good quality was produced with this oak extract. However, 
the cost per tan unit was slightly higher than for chestnut wood. To reduce 
this cost differential a pilot-plant study was made at Norris, Tenn., to de- 
termine the feasibility of separating the bark and wood from chipped oak 
waste prior to extraction. As compared to extracting whole chipped oak 
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i-bark *‘paratio would be 
ulping and a bark proc 
much to 


lowed by separation on ecific 


Satisfactory separation was obtained when 
ized by screening p c 
th \V-cvlinder, 


. ' 
nor to actual 
ypers, indicated ; 


parations Dy 


1 cordwood. 
ly an accepted source of tannin. 


ved satisfac : 


i 


eparation were recombined according 


1) a bark product for tannin ex- 


ing. ‘Tests on the bark product 


make its commercial extraction 
his extract was of g 
showed that it would be economically 


1 board from this 


indicate that slabs can be purchased, 

r approximately $8.00 per ton. The 
labs have an estimated market value of 
» continued demand for vegetable 


i source of tannin and pulp in the 


ther consideration. 
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ABSTRACTS 


The Neutral Salt Effect In Chrome Tanning. 


By S. G. Shuttleworth. J. Soc. Lea- 
les Chemists, 36, 34 (1952). Gustavson 


believes he has given evidence that the 


» and decreasing effect of neutral sulfates on chrome fixation by collagen, from 


ns of basic chromium sulfate, is mainly due to the conversion of electropositive 


chromium into uncharged complexes which possess a lower degree of affinity for collagen. 


neutral salts can be related to the hydration of the salt. 
onsider that the 


Wilson has shown that the effect of 


Kuntze!, Riess and Stiasny ¢ neutral salt causes dehydration of the protein, 


thus limiting accessibility of the reactive groups. The writer found no effects upon the rates 


of reaction between chrome alum and sodium acetate from the addition of sodium sulfate, 
solvent extraction method. The object of the present work is to provide additional 


The effect of heat at different time durations was studied by tan 


ent solution of one-third basic chromium sulfate, with and without sodium 
idditions, for 3 hours and 24 hours, making the additions to cold chrome liquor and 


ior boiled immediately preceding additions 


It was evident from the results that the 
sulfat 


elect was the same whether added to the cold or hot chrome liquor prior to 


Phe Tects sodium sulfate addition to chrome sulfite tannage (anionic com 


and chromium formate tannage (cationic complexes) were compared under similar 


prepared by boiling one-third basic 
ite with sodium oxalate and sodium sulfate. 


s. Also anionic complexes were chromium sul- 


All three types of chromium complexes, bot! 
itionic and anionic, showed similar neutral salt effects. The author accepts this as evi 
lence against Gustavson’s explanation \ comparison of a carboxy type base exchange 
resin (wofatit C) with hide powder was made, using a 24-hour tannage at 


25 de vrees (, and 
varving amounts of sodium sulfate addition. 


It was assumed that, if Gustavson’s explana 


wrrect, the neutral salt effect on the base exchange resin should be just as great 


hide powder, Actually it was only about half 


as 
as much, again indicating that the 


due to change in electric charge. The writer has been unable to find any exam 


literature where a proved change in the degree, of coordination has been found 
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to cause no change of color in a solution of a chromium complex. Therefore spectropho- 


tometric evidence was sought. Results showed that sodium sulfate additions had no marked 


effects either on the color of one-third basic chromium sulfate complex or on the rate of its 


reaction with sodium acetate. The various complexes formed were checked electrophoreti- 


illy and it was found that the addition of sodium sulfate had the effect of reducing the 


extent of their migrations, in proportion to the quantity added, but did not alter the direc 


tion of migration. Benzidine hydrochloride analyses demonstrated that there was no appre 


ciable disappearance of sulfate into the chromium complex through addition of sodium sul- 


fate. Following a discussion of the results of this work in relation to Gustavson’s assump- 


tions, the author concludes that the so-called “neutral salt effect” is due to reduced accessi- 


bility of the reactive protein centers caused by the lyophilic character of the salt, and to the 


saturation of minor electric charges responsible for that portion of the chromium fixed by 


Ms ae. Ee 


residual valeney forces. 


Tannins. IL. The Fractionation of Mimosa Extract. By K. S. Kirby, E. Knowles 
ind T. White. J. Soc. Leather Trades’ Chemists, 36, 45 (1952). 


Previous work has shown 
that catechol, resorcinol and pyrogallol are all present in the components of mimosa extract. 


even in the so-called purified separation. However, claims have been made that mimosa has 


been purified by solvent extraction or other means producing a single tannin. 


A suggested 
formula for this isolated tannin has been offered. 


To secure further evidence on this sub 


ject mimosa was fractioned by solvent fractionation and by counter current distribution in 


systems of immiscible solvents. The entire extract and all fractions were examined by two 
way chromatography. For solvent fractionation the dried mimosa was first extracted with ace 


tone. The residue was extracted with methanol. The insoluble residue was the fraction with 


the lowest tannin content. The methanol soluble portion was next lowest. The acetone 


soluble fraction was partially precipitated with ether in ratio of nine ether to one acetone 


The residue was taken as a fraction and the soluble portion dried, redissolved in acetone 


and again precipitated with ether. The soluble portion 


was retained as a fraction. The 
residue was again dissolved 


in acetone and precipitated with ether. Both residue and 
soluble portions were kept as fractions, 


Thus six fractions were obtained. They varied 
pH from 3.7 


in 


to 5.5 and in tannin content from 24.7 to 89.7 per cent. The chromatographs, 


freshly sprayed with bis-diazotized benzidine or ammoniacal silver nitrate, shower the pres 
ence of at least 


different polyphenolic substances pretty well distributed throughout the 


fractions. For the immiscible solvent extractions the following systems were used: ethyl! 


acetate/ water, butanol/acetic acid/water (5:1:4). ether/acetone/water (5:1:4). In this 
also the fractions showed the large number of substances distributed more ot 
throughout all fractions 


case less 
In no case were all the substances found in any one fraction nor 
any fraction made up of only one substance. 
described. The presence of at least 


was there All experimental procedures are 
27 probable phenolic substances capable of reacting 
with ammoniacal silver nitrate or bis-diazotized benzidine has been established. There were 
10 other components made evident by their fluorescence in ultra violet light. 
complexity of the extract is thus established. 


has been isolated and 


The extreme 
Previous claims that “pure” mimosa tannin 


its structure demonstrated are shown to be incorrect. It is made 


evident that the extract contains a number of tannins, no one of which can be treated as 


the characteristic mimosa tannin or assigned a known chemical structure. x. i. T. 





NOTHING LIKE IMPROVEMENT! 


and the “Double Action” 


New NOPCOLENES 


bring you improvement PLUS 


Wine making has been practised since an- 
tiquity and for hundreds of years man actually 
applied all his understanding to the pressing 
needs of the grape harvest. The vintage, in 
fact, offered thousands of he-men opportunity 
to step high, wide, and handsome —as they 
gave weighty consideration to the business 
of extracting grape juice 


But knee action could not keep pace with 
demand. As wine became consumed in larger 
quantities, metatarsus gave way to man-made 
machines—and the wine press and crusher 
provided vast improvement. 


Proceeding from the realm of one liquor 
to that of another— Nopcolenes— you come 
face to face again with improvement! 


Our original Nopcolene’* fatliquors were 
good, but continued Nopco research has de- 


veloped improved Nopcolenes, truly sensa- 
tional fatliquors which assure excellent sur- 
face lubrication in addition co easily-control- 
led penetration. 


The improved Nopcolenes enable the tan- 
ner to obtain leather with just the degree of 
surface feel, hand, break, and stretch desired. 
Also, being readily soluble and moisture-free, 
these remarkable oils offer definite economies 
in handling, freight, and storage. 


Be sure to try the ‘mproved Nopcolenes — 
if you're not using them already. 


Free! This book gives latest 
data about Nopco’s improved 
Nopcolenes, and formuias for 
various leathers. Write for 
your copy today. 


Nopco Oils Make Good Leather Better 


NOPCO CHEMICAL COMPANY, Harrison, N. J. 


Branches: Boston © Chicago © Cedartown, Ga. © Richmond, Calif. 


*T M. Reg. US. Pot Off 





Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 
@ For inhibiting microbial action on hides and skins in process 


@ For inhibiting mold on stock and leather in process 


@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling and economy 


have contributed in a large measure to its 


acceptance in the trade. 


uniform, quality tected 3 : Kas bibs Sehvtaltcte rad 
under varied beam- ee —s 
house practices. ’ louliee - 


WALLERSTEIN COMPANY, INC. 


180 MADISON AVENUE + NEW YORK 16, WN. Y. 
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TINT 
4. Binder and Fille 


- was 


Si 


BAS eS Uniform quality binder, filler and carrying agent. 


Builds up body. Improves covering power and 
spread. Nourishes fiber and eliminates harsh feel. 
No manipulation necessary. 


Bal le sae imparts permanent flexibility. Does not “pipe” or 


crack. Covers cuts and imperfections. 


SUEDE SPLITS Plumps the skins, strengthens and builds up low 


ends. When sueded the skins have a velvety 
nap and full mellow feel. Does not lay on the 
surface. 


Monutacturers 
Established 1900 ofa complete ies 


APEX : stan 
a, Apex Chemical Co., Inc. of specialties fo, 


225 West 34th St., New York 1, N. Y. © fanning trade 


UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFIMING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 








sorneo © YT © Hf extract 


(MANGROVE BARK EXTRACT) 


- SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, W. Y. 








UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


Many tanners and fin- 
ishers report that 
stronger, longer-wearing 


products result when 

they use Sun’s “Job 
Proved” Leather-Processing Oils. These oils provide uniform 
fiber lubrication. By eliminating processing headaches, they 
help to speed up production. Sun Leather oils are easy to 
mix. They do not form surface scum. For additional in- 
formation, call your nearest Sun Office... or write to SUN 
O1t ComMPANY, Philadelphia 3, Pa. In Canada: Sun Oil 
Company, Ltd., Toronto and Montreal. 


<S0NOCD> 


SUN PETROLEUM PRODUCTS 


“JOB PROVED’ IN EVERY INDUSTRY 
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BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
WASHETTE * WHITE AND COLORS 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON » NEW YORK »* ST. LOUIS +» CHICAGO 





EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. - Tannery at Racine, Wisconsin 
195 South St., Boston, Mass., Day Gormley Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 
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BORAX AND BORIC ACID HAVE LONG BEEN USED IN THE TANNING AND FINISHING OF GOOD LEATHER 


When you want LLULLY ( 


SEND TODAY 
FOR FREE BOOKLET: 


“'PROCESSING 
HEAVY 


or want BORIC LEATHER” 
aT = Recent ee 


i iieiasa 46 «PACIFIC COAST BORAX CO. 


NEW YORK « LOS ANGELES ¢ CLEVELAND ¢ CHICAGO 


Distributors located in principal cities throughout the U.S.A. 


ru pe aks) ne 
MANUFACTURERS or women erernitary Tans ts 7 1, peter 


HOWES LEATHER CO. INC. BONA ALLEN. INC. 


SOLE LEATHER 


Buford, Georgia 
TANNERS SINCE 1873 


Tanners Gut Sole division . 


e Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO CHICAGO, ILL. 





LUXOLE 


eee @ fine lubricant 
for fine leathers 


LUXOLENE, a water insoluble neutral ester developed by Drew 
Research Laboratories, offers tanners several important advan- 
tages over natural Neatsfoot Oil. 

It is more uniform in chemical and physical properties, gen- 
erally runs from 2° to 5° in Pour Point below the usual 20° Neats- 
foot Oil, and is free from stearines, thus affording tanners less 
danger of spue. 

Luxolene is available in three types to suit any tanner’s indi- 
vidual requirements: 

7. REGULAR LUXOLENE, which has about the same vis- 

cosity as natural 20° Neatsfoot Oil. 

2. LUXOLENE HV, which has a substantially higher vis- 

cosity than the natural oil. 

3. LuXOLene HG, which contains Hygro, thereby impart- 

ing hygroscopic properties to the oil, which is often 
desirable. 

These grades of Luxolene can be used either straight or in 
blends for oiling off the grain of fine leathers, or they can be used 
in the preparation of water dispersible fatliquors, either with 
sulfated oils, or soaps in alkaline fatliquors. 

We welcome requests for specific information concerning your 
individual requirements. 


LEATHER OILS DIVISION ) DREW 

E. F. DREW & CO., INC. 
| PRODUCTS 

15 East 26th Street, New York 10, N. Y. 


CHICAGO + PHILADELPHIA «© BOSTON 
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Where Coverage Counts! 





a ee 


ne ind Leather Reporte, a 


_TANNERY BUYER 


= THE TECHNICAL JOURNAL FOR SUPERINTENDENTS, CHEMISTS, TANNERS AND BUYERS =————= 


Now more ular than ever! C 
Shoe and sien Reporter's Shoe and Leather 
TANNERY BUYER Section, REPORTER 
published in the third issue of 
every month, is read by every Boston (Hdqtrs) Washington 
important executive, superin- Chicago Se. Leute 
tendent, chemist, and buyer. New York London, Eng. 
It has coverage where cover- Philadelphia Los Angeles 
erage counts! San Francisco 


SHOE AND LEATHER REPORTER 
210 Lincoln Street, Boston, Mass. 


Salem Oil & Grease Co. 


Representatives in 





FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 





SALEM. MASSACHUSETTS 
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Barkey Importing Co. Inc. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 
Solid and Powdered 


Produced by 


S. A. LEDOGA 
MILANO, ITALY 





XXXII 


SELLA FAST BROWN DR EXTRA 


Gets the Tannery Vote! 


Sella Fast Brown D R Extra is a leather dye- 
stuff right down the line — created speci- 


fically for use in the tannery! 


It is a level-dyeing, soluble. homogeneous 
dyestuff suitable for drum-dyeing and ani- 
line finishes. Produces rich, deep tones of 
brown, as a self-shade or in combinations, 
on chrome-tanned grain and suede leathers. 
Sella Fast Brown D R Extra gives good 
penetration and is therefore an exception- 


ally good top-buffing color. 


Your Geigy representative will discuss 


this with you on his next call. 


89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 
BRANCH OFFICES: BOSTON * CHARLOTTE, N.C. * CHICAGO * LOS ANGELES 
PHILADELPHIA * PORTLAND, ORE. * PROVIDENCE * TORONTO 
IN GREAT BRITAIN: The Geigy Co., Ltd., Manchester 


DYESTUFF MAKERS 
SINCE 1859 


iyy | Geigy Company, Inc. 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 





MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 





KEPECO FINNALINE KEPOLAC 
EMULLO FRESKO FONDO 
RICCOTAN UNI-LAK 


(Reg. U. S. Pat. Office) 


Kevec Cu EMICAL Corro RATION 


Milwaukee |, Wisconsin 


D ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 


CHICAGO, ILL. 


4103 S. LASALLE ST. 





“Feces 
for all types of 


chutes 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 


ESTABLISHED 1883 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
171 William St. 683 Atlantic Ave. 





XXXVI 


2. LET'S GET THE ANSWERS 
ABOUT macazine LEADERSHIP 


ne the fanning tne 


Weer Sate 4 





Which magazine does the outstanding job in editorial service? 


Which magazine has 1017 more paid and audited circulation? 


Which magazine carries more than 100‘ more advertising? 


Tanning indust KCCULIN snow h ghe r rate than to the second paper 
that only in Leather an hoes d almost 2 to 1 leadership. 
they get the complete an sd ; 
in news, markets, features nd | This leads naturally to greater pro- 
masta aeiiies ductivity for advertisers who respond 
13 vice. 

with the greatest volume of adver- 
Complete and often exclusit \ tising. L & S carries 124 more tan- 
age of technological progress in tar ning material, chemical, oil, etc., ad- 
ning methods and production, sup vertising than the second paper, and 
lies, materials, equipment and n 1176@ more tanning machinery and 
I 8 
chinery, plas the facts about demand, supply advertising. 


App h 
rt 


markets, use 
leather-using division of the industry, That’s the story about magazine 
| } leadership in the tanning industry. 
It’s L & S all the way. If you want 


more facts, write us today 


hn 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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REILLY- 
WHITEMAN- 
WALTON CO. | 
TheT | 


(hphcre 


CONSHOHOCKEN, PA. 





| PRESTO € OL or COMPANY 


ABLISHED 1918 
CUDAHY, WIS. 
XB 


— Leather Finishes 


Garden State Tanning lne. “The Extension of Knowledge is 


by the Investigation of Matter”. 
Pine Grove, Pa. 


Manufacturers of 
Upholstery Leather 


New York Office 330 Fifth Avenue 
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KOREO 


MWe) MUTUAL'S 
mS” 1845< PREPARED ONE-BATH 
CHROME TAN 


Sodium Bichromate - Potassium Bichromate 


Mutual Chemical Co. of America 
270 Madison Avenue New York 16, N. Y. 


Plants: Jersey City, N.J. — Baltimore, Maryland 


Sole ..4 Upper Leather 


ARMOUR LEATHER CO. 


Chicago Boston New York 





Cable and Telegraphic adaress 
WEIBULLTAN - LANDSKRONA 


Telephone No 
LANDSKRONA 3760 


. i . Well-known brands— 


of Oakwood, Larchbark, 
Mimosabark, Quebracho 
and Myrabolam Extract 
in solid and spray-dried 
consistency; and 
powdered spray-dried 
Spruce Extract, 
"Wargotan" Brand. 


EXTRACTS OF QUALITY AT 
wm, TANNER'S SERVICE. 


Represented in 
U. S. A. by: 


THE OLSON SALES AGENCY 
20 Broad Street 
NEW YORK 5, N. Y 


ARTHUR C. TRASK CO 
4103 South La Salle Street 
CHICAGO, ILL. 


HARVEY J. BOUTIN 
7 Front Street 
SAN FRANCISCO, CAL. 


GARVAMNES AB WEIBULL “*°*"°Sreoes 
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SCHOOL OF LEATHER & TANNING TECHNOLOGY 
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TANNERS! Now Available . 
REQUESTED SHORT TERM COURSES 


IN SPECIFIC PHASE STUDIES 


COLORING I Especially designed for 
FAT LIQUORING industry personnel; 
FINISHING 7 
FIRST COURSE COMMENCES SEPTEMBER 17TH 
ALSO 


3 Terms for Hign School Graduates 
REGULAR LONG TERM PROGRAMS 2 Terms for College Graduates 


includes Beamhouse work. 


Sponsored by Tanning & Allied Industries @ Approved by Tanners’ Council of America, Inc. 


SCHOOL OF LEATHER & TANNING TECHNOLOGY 


PRATT INSTITUTE @ BROOKLYN 5, N. Y. 


Write for literature 
and application form. NAME 


Fill in ve ADDRESS 
and Mail 


CITY & STATE 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 


is 
THE DEPARTMENT OF BASIC SCIENCE 
in 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 





CHESTNUT 


ITALIAN EXTRACT 


highest quality — made under 
the supervision of the world’s 
leading extract chemists 


Cipec Brand 


TYPICAL A.L.C.A. ANALYSIS 


Spray 
Solid Powder Dried 


TARR kk ww we el GR 66.7 ta 


NON-TANNIN o. = « oor 21.2 19.1 


WUMMAERES 6 oe ee .65 6 af 
WATER ee Sa a Se y Ses vES 6.7 
ASH ae ee .67 82 a 


Clean Light Color — Smooth Silky Grain 


For further information address: 


TANEXCO, INC. 


549 W. Washington Bivd. Chicago 6, Illinois 


SOLE AGENTS 
U.S. A. 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 
Ves 6 So + Oa 
NON-TANNIN . . . . 16.03 


i 
WAVER . - . s «+ »« 2m 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 
yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN "G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lid., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 
ENGLISH REPRESENTATIVES: 
7-8 Railway Approach, 


Rey Wilson, Dickson, Lid., 7-8 Leadon, $. E. 1 





